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PREFACE. 



Naval Architbcturb, whether it be considered ab- 
stractedly, or as the foundation of all Marine Science^ 
is justly entitled to our admiration and regard, from 
the eminent utility of the Imovrtedge derived from its 
study. 

The national importance of this noble art, from the 
earliest ages, but particularly at the present onus , of 
affitirs, obviates the neoesrity of diffiise ooiDpnent. 

This subject has not, until very lately, been treated 

of with a precision or extent adequate to its present 
state of improvement. 

« 

Awork that comprehends it fully, necessarily requires 
numerous draughts, on a large scale, for its elucidation ; 
which also demand copious explanations to render them . 
intelligible. Consequently, such a work becomes of 
magnitude, both in size and price: the expend of 
sevecal being considerable, which merely treat the ob- 
ject partially. 

The scale on which preceding works have been <exe-. 
cuted was either too large or too small foir the gene 
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rality of readers^ and the smaller introductions, in 
particuiar» were so grossly defective and erroneous, as 

to have excited the contempt even of novices in the 
art. . . 

** The Elements and ^Practice of Naval Archi- 
tecture/' 4to, a large and elegant work, has beefn, 
from these circumstances, firesented to the public, 
since the commencement of the pjresent year; which 
embraces, wkhin its ample limita, a fiill and aooarate 
detail of all the particulars requisite for a complete 
^ knowledge of Ship>Bailding. 

This work has already been honoured with the most 
flattering testimoniab of public approbation*; and is 
calculated to facilitate the attainment, and develope 
the most complex operations^ of the science^ to the 
most conunon capacity. 

m 

But, the price, inevitably attendant on the eaUensive 
intelligence therein contained, is too high for the cir- 
cumstances of many who would doubtless be highly 
gratified with the perusal <tf its valuable conteojts. 

This ccmsideration suggested the idea of the present 
volttme, and induced the Proprietor to sacrifice indi- 
vidual emohiment to public benefit; who has^ ac- 
.'Cordingly endeavoured to render the purchase of this 
volume compatible with the resources of the professional 
class, for which it is more peculiarly iate^ided^ 

* An abstract of the contents of this work may be seen at Che md ot 
Che pceaentt volume* 
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The ultimate object of the Editors has beea to coin- 
prise, in asqparate and cheaper form, so much upon 
the practical parts of Ship-Building, as might be con- 
Teuient for permanent reference to carpenters at sea^ 
and young men first entering on the practice of the 
art. 

JBvery attention has been bestowed to render the 
execution of the present work consistent with the ao* 
complishment of this immediate view. 

And it will i>e found, that the subjects are discussed 
morefiilly and aocurately^ than the sisa of tiie volume 

may seem to promise. 

The Arithmetic, Geometry, and Mensuration, are 
given dearly, though concisely, nor, it is hoped, has 
any thing been omitted, tending to the convenience of 
those whose accommodation has been more expressly 
legaided. 

When the young artist is tolerably well acquainted : 
with the oonteals of the foUowing sheets, be will un- 
doubtedly be anxious to become acquainted with the 
grand busineai of the Mould-Loft^ without which, he 
cannot expect to reach the primary object of aO his 
hopes — eminence in his profession. To effect this pur- 
pose, he will find himself under the necessity of refer- 
ing to the larger work; and, it is presumed, he will ' 
find reason to congratulate himself on having acquired^ 
by his purchase, not only the desired information, but 
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also a large Set of Draughts, an extensive Set of Ta- 
bles» equally accurate and valuable, and a knowledge 

of theoretic principles: the practical utility of which 
will accompany him through life. 

♦ 

It may not be deemed irrelevant to add that, in the 
two works, tiie matter has been considerably varied ^ 
and that, ike draughis giten in the one are noi re» 

peated in the other. 

Either, therefore, will form a proper companion to the 
other; while the smalJer work may be occasionally 
consulted, and will tiius conduce to the preservation of 
the larger. . 

The decision of the Pliblic must determine the de» 

gree of merit with which the original idea has been 
carried into effect. 

The Proprietor, in reflecting on the encouragement 
with which the 4to edition has already been favoured, 
although the short' space only of four months has 
elapsed from its first publication, is emboldened to en- 
tertain the pleasing presentiment, that this succeeding 
attempt will not be deemed unworthy of similar patro^ 
nage by condid and competent judges. 
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ARITHMETICAL SIGNS AND CONTRACTIONS 

MADE USE OF IN THE PRESENT WORK. 

=s signifies .* is equal to. 

X multiply by. 

^ divided by. 

_L mimUy or subtract. 

, plus, oTzdd. 

: ^> \^ *° I i. e. proportion. 

.. , so, &c. IS or are to ) »^ *^ 

2* , square of 2. 

gi 2*, 2^ cube, 4th power, 5th power, &c. of 2. 

^2 square root of 2. 

^ 2 cube root of 2. . 

^2...... M 4th root of 2, &c. . ^ 

The Reader is particularly requested to attend to the Errata, SfC. ct 
the End of the Volume, 
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SECTION I. 



OF ARITHMETIC. 

The first fudiinenls of thip^bunding have their ibundatloD In (he princi- 
ples of arithmetic and practical geometry ; it is therefore proper that thit 

treatise should commence with an explanation of these sciences. It is, how* 
ever, to be presumed, that every young artist, before lie proceeds to the 
study of the art of ship-building, will, at least, have acquired a competent 
knowledge of the fundamental rules of common arithmetic ; hence it 
would he syperfluous to explain them here : we sluilb conioqiieotly pro- 
cM^ M ^ tint iMtance, briefly to explain the more oompleK rulei , par^ 
< Wljliyiiiilillftrt \tmt ^^Ijlg ^ dedmal lnctiooi»the extnctioii of idoCs, 

PROPORTION IN GENERAL. , 

fijr prapotthii is meant that analogy or relation whiefr two or more 
numbers have (o each other, with respect to their comparalive or relative 
values ; and by which, wilcii compounded together, thoie values may be 

ascertained. 

In a proportional statement of two numbers, the number first writ- 
ten is called the antecedent ,- the latter the coiuequenti and the antecedent 
• ii compared with the comequent, to Ibrm a oompariioii. 

Arithmetical progretrion oomiftt in the diflfeience between the antece- 
dent and coowquent bemg always the same, through a series of num^ 
hers. 

Geometrical progression considers the quotient of the two numbers, 
which is called the geometrical ratio. I hus, 4, 3, 2, 1, are in arithme- 
tical progression, the constant ditference being 1 : but 4, 8, 16, 32, &c. 
are in geometrical progression, because the quotient produced by the di- 
vision of any one of these numbers by another (provided the divisor be 
fess) is 9 ; the number 9, tbereibre, is the geomefiical ratio. 

When all the greater or inferior terms of two or more couplets of num** 
bers are similarly stated, that n, when all of one sort are taJcen as ante- 
cedents, and the other as consequents; if the ratio or difference of each 
couplet be the same, the couplets are said to be in proportion ; and 
their terms are called proportionals. Thus in the two couplets 4, 6, 
and 8, 10, if they are placed thus, 4, 6, 8, 10, or thus, 6, 4, 10, 8, 
thcf tevMunetisal ptoport|ontls and if the two couplets A, 8, 16, 32, 
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be taken thus, 4, 8, l6, 32, or thus, 8, 4, 32, 16 — they are geometrical 
proportUmah. 

Froportion may be divided intooontimied and dttoontinued* 
If the difference or ratio of the conseqiieat of one oniplet, and the an- 
tecedent of tb^ succeeding one be the same as the common difference or 

ratio of the couplets, the proportion is continued ; if not, it is disconti- 
nued. Thus, 4, 6, 8, 10, form a continued arithmetical progression, be- 
cause the common difference is 2, and 6 — 8=2. Also the couplets 
4, 8, 16, 3^, &c. form a continued geometrical progression, because 
|s2, V=2, &c. the raUo being 2. 

But o, 4, 10, 8, are in ditoontinued arithmetical proportion, 
8, 4, 32, 16, are in discontinued geometrical proportion^ becatiwtlie ratio 
in both cases is two, but 10— 4ss6, and 32-r^ss8. 

When the terms gradually ittCieaM^ the lerics is called MCdufu^; when 
they decrease, descending. 

To denote geometrical proportion, the couplets are separated by a 
double colon : : — and a colon is written between the terms of each couplet. 
ThuBy4: 8:: 16:32; that ii to say, as 4 is to 8, so is 16 to 33. ^ 



OF ARITHMETICAL PROGRESSION. 

AsimMBTiCAL progresBtOD is the augmentation or diminutiQn of any 
series of numbers, iiy the addition or subtraction of an equal difference. 

Thus, 2, 4, 6,8, 10, are numbers in arithmetical progression increasing 
by 2 ; and 100, 96, 92, 88, 84, 80, 76, 72, &c. are in arithmetical pro- 
gsession» decreaiiag by 4* 

PROPOSITION I. 

To find the sum of the series, multiply the sum of the extremes by half 
the number of terms. The product will be the answer. « 

£xAMFLB 1. Tliesom of a number of termSy increasing by 3, tliecsD* 
tremes being I and 95 } 

Here it Is evident, that as the diflerence between 1 andS5 isf4^ aadihe 
common difference 3, as 24~3=:8, the number of terns most be eqasft 
to 8-|-the 1st term (1) ; i. e. the number of termsstf. 
Sum of 1-1-25=26. 

26 X 4i = 1 17 the Answer. 

Example 2. What is the sum of the number of times that a clock 
strikes between tiie hours of 2 and 12. 

The first term =3 ; the last term=12 ; the common difference 1— the 
number of terms = 10. 

34-12=15, 15x5=75 the Answer, 

pnoposmoNn. 

Given one of the extremes, the common diiierence, aad the number «# 
terms, to hnd the other extreme, 
tti^u. MuMpty tlie«Mnmoft difceaceby one fcn: tlmn.4h> wi whff n f . 
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teruM; then add the product to the first term, to find the grealMfc <BB» 
treme ; or deduct it from the largest extreme to find the least. 

Tlie largest extreme is required of a number whose other extreme is S, 
the number of terms 10, and the common difference 2? 
2X 9^=18. lH-9«s^ the Answer. 
The smallest extreme Is required, of a number whose ^mteit tMm .ls 
W^i the common diflemioe4> the number of tenns flS. 
4>#d4B96. 103— 90s7theAniwer« 

PROPOSITION III. 

Given the extremes and common ditference. to find the number of 
terms, 

• • Deduct the ksser extreme from the greater, divide by the common dif- 
iferenoe, add 1 to the quotient. The sum b the Answer. 

Extremes 48 and 152. Common diflieceoco i. ftequtred number of 
tiBnns? • 

150—48=104. 
104-f4ss26. 26+1SS27 (he Answer. 

PROPOSmOK IF. 

Given the extremes and number of terms to find thecommon diiferencei; 
Deduct the lesser extreme from the greater. 

Divide the difference by the number of terms — >1. The quotient is the 
cosnmon difference. 

Example. The 2 extremes 589 and 1093 ; the number of termssl27. 
Sequired the common difference } 

1003—5802=504. 504-&-126s4tht ooomMNi diflkcnoe. 

■BSSBSSSSSSSBSSS 

OF GEOMETRICAL PROGRESSION. 

A Gbometrical PlKOOisssiim is a series of numbers, increasing or dt« 

creasing by a given proportion, so that each term divided by its preced- 
ing one will produce the same quotient that is given by the division of a 
number^ to which the afore-mentioned term is the divisor, and the next 
adjacent increasing or decreasing term the dividend. Thus« 
2 : 4 : : 8 : 16 : : 32 : 64 : : 128, Sec. 
t-r4 produces the same quotient or common ratio, as l6-r8« &c. 
92 : 10 : : 8 : ^ 8tc. 
I0-^0g|v«0; as also 8 by 4, fta 

FROFOSITION I. 

To find the sum of the series. 
Divide the difference of the extremes by the ratio less 1. 
Add to the quotient the greater extreme. 
The sum is the sum of the series. 

Example. The lesser extreme being 2, the larger 256, the ratio 2, 
required the sum of the series > " " ' 

2:4;:8: 16:;32:64:; 128 : ^56 the Dumber of terms=8. 

US 
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Difrerenceoftheextieine8a254. 254-ri=^4. 2544-ad6ae510,tlim- 
of the series. 

J^BOPOSmONIL 

To find the greater extreme ; given, the ratio, one extrtane, and the 
number of terms. 

Rule. Multiply the ratio into itself a number of times less by one than 
the number of terms. Divide the greater extreme by t he product, to find 
the least term ; and multiply ^he inferior extreme by it to 6nd the greatest 
term. 

Example. The smallest term being 1 , the ratio 3, and the number of 
terms 8, required the greatest extreme? 
3 multiplied into itself 7 Umes=;2187. fil87x 1 =2187, the Answer* 

* PSOPOSmON UL 

Given the extremes and ratio, to find the number of terms. 

Rule. Divide the greatest extreme by the least term ; divide the quo- 
tient by the ratio, till it is equal to it ; add two to the number of times 
that the aforesaid quotient has been divided. The sum will be the num- 
.bcr of terms. 

Examplk. Extremes, 3 an4 2187 ; ratio, 3 ; required the number of 
terms? 

9187-r3=729. 729-r 3, five times, =3.5 +3s7tteAns«er. 



VULGAR FRACTIONS. 

1. A vuLCAB nucTiOM H a part of an integer, or 1 ; if leas than an in- 
teger, it is proper ; if equal to, or exceeding it, Miprqper. 

2. Every fraction consists of two terms ; the upper one, signifying the 
number of the parts of the deiiominator contained in the fraction, is called 
the numerator ; the lower one, denoting the number of parts into which the^ 
integer is divided, is called the denominator, 

3. The value of every fraction is equal to its numerator divided by the, 
denominator ; oooiequently the nnmerator is tlie dIvMlend, and the denp- . 
minatoir the divisor. 

Thus, 3. is the numerator of the fraction ^, and 4 its denominator; 
as the numerator 3 is less than the denominator 4, J is a proper fraction, 
i. e. less than 1 ; and its value is equal to3 divided by 4. is an improper 
fraction. 

4. A simple fraction consists of one upper and one lower number ; a 
compound one, or fraction of a fraction, consists of turo or more simple 
fractions linked logether by the wocd of ; thus jo/^qf^isa conqnoti^ 
fraction. 

5. A mixed number is a whole number, and f . (notion joined ; as, 
3i. 4|, 8i.. 

6. Denomination of an integer is the name of an integer ; therefore, 
the denomination pence is lower than shillings; shillings lower than 
pounds, 6ic, and so with respect to measures, weights, coins, &c. 
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7. Ti« gmtar tilt dflBomiDator is, tiw iMi tJw tett^ 

versa. 

8. When the numerator and denominator are equals the value of the 
fraction is 1 ; thus |-= 1 . . 

9. When a line b drawn between two fradioni. It tignlfiet» that the 

upper fraction is to be divided by the lower one; thus» ^jdenotes, that ^ 

are to be divided b7|» the method of finding the valoe (as}}) be 
shewn hereafter. 



HEDUCnON W VULGAR FRACnom. . 

Caib I. To redoce anmple fraction into another of equal vahie. 

Ruu. Multiply or divide lioth the muncralor and the denonUnato^by 
the same number, thefrodacf, or quotient, vntl be the Answer. 

WausauL Bedoee f to a friction of equal vahie. 

Example. Reduce to a fraction of equal value. 

Answer • 

. Example 2. Reduce to a fraction of equal value. 

54-^3ssl8. 18-i-3=6. 6-r3=2. 1624-3=54. 54-5-3=18. 
18-^3as5. 

1^ having been divided the same number of tima as the numerator 54L^ 
the Answer is found to be} or f. * 

Case 2. To reduce fractions of difierent denominationi to others of 

the same denominator, and equal value. 

Rule. Multiply successively all the numeratora by every denominator 
but its own ; and all the denominators togiether for a new denoQiinator* 

Example 1. Given f and ^. 

5X75=35. 4X8=:32. Dmom. 7 X SasSi. AM«Crf^8Bd||^ 
ESAMM «. Given ^ f , ^ 

SO X 7X Ox S X d5 X 57ss5a8Q50O. 

9 X 27 X 9 X 3 X 55 X 57=9349425. 

10X 27X7X3X25X57=8079750. 
4x27x7x9x25x 57=9709950. 
18x27x7x9x3x 57=4807026. 
49x27x7x9x3x25=6251175. 

27x 7x9X 3 Xi25 X 57=the common denominator, 7271775. 

^« HHiH' H»m> nmh mmi^Hsmhumh 

Cm X To reduce a whole number to an improper fraction of a given 
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KuLE. Multiply the given number by the giYtm dcnonuMlors place 

the denominator under the product. 

Example 1. Reduce 48 to an improper firactioo, the denomuiatM' of 
which shall be 8. 

48X8=384 

' Answer ^-l-*. 

MxAUgUL2. Givea the number 7^ and the ilf iinwitrtof IS.. 

7|X 12=93 

Answer 

Case 4. To reduce a compound fraction into a simple iraction. 
fiuLE. Multiply all the ninneoitoii and dcngmiiMloii tosetber. 
Ejcahkb 1. Givenfof^of V*of^ 

f X 3 X 10 X !h=Numeiator 540. 
3 X 4x 7 X 13asDeiK»niiator 1092. 

Answer "^^(^ 

Casb 5. To reduce m adxt number to an improper fraction, and an 
improper fractioii to a mixt numbei; 

Rule. To find the improper fraction^ mulCiply tbe vhofe number hj 

the denominator of the fnction adjoined; to the product add the nume- 
rator of the adjoined fraction; the sum, with the denominator of the ad- 
joined fraction placed beneath it, will be the improper fraction. To find 
the mixt number, divide the numerator by the denominator ; and place 
tiie remainder, if any, over the denominator. 1 his proper fraction and 
iSbte whole number already found =:the Answer. 

BxAMPLE I. Reduce 9i to an improper fraction. 
.1>X8=72. 72+7=79. 79-r»« 

Answer V* 

'Example 2. Reduce 51-jStj. to an improper fraction. 

5lXl3=s663. 6634-9=672. 672-7-13. 

Answer 

EKAMfliE 3. Reduce ^ ' to a mi>{t number* • 
679-7:48== i4, and 7 remainder. 

Answer 14^. 

Example 4. Reduce 44 ^ "^''^^ number. 

51-rli=4, and 7 remainder. 

Answer 4^ 



Case 6. To reduce a fraction to its lowest terms. 

Rule. F'ind the greatest common measure of the numerator and de- 
nominator ; and the quotient will be equal to tbe fraction in its lowest 
terms. In order to find the greatest common measure^ divide the greater 
«nnri>er bj tbe IHierj and the last diviHir bj tbe remiMer titt 
no remainder; the kU dhkor will lie the grnteit common nwaiurr> 
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Example 1 . Heducc the fraction 4Hf lowest termt. 

9767—4418=2, remainder 931. 44l8-f-931=4, remainder 694. 
931-^-694= 1, remainder 237. 694-^237=2, remainder 220. 237-5-220 
= 1, 17 remainder. 220-^17 = 12, 16 remainder. 17^16=1, 1 re- 
mainder. l6-rl = l6, no remainder. 1 being the greatest commoo 
■Muuit, the fraction is already in its lowest terms. 

Example 2. Reduce to its lowest terms. 
814H-l£§38l,TCiniaiider90. lfl6-HX)sl»feiiiidiider3e. 00-S-36s2, 
mmunderlS. d6-S-18sfl, no renuunder. Laft diviMir 1$. 
Divide by l8aB^ the vmr. 

Case 7. To find the prapoftiM that ftactioiiB ter to each other in 

integers. 

Rule. Find a common denominator; divide it by the denominator, 
and multiply it by the numerators of all the fractions. The products will 
represent the proportion they bear to each other. 

Example 1. What proportion do ^, ^, and bear to each other) 

7 X 9X 1 1=693, the common denominator. 

fof693s49j. i of 693=539. ^ of G93=S67, 
The proportion, therenie, that the thtee fractioitt bear to each other i& 
495, 530, 567. 

Came 8. To find the value of a fraction in the parts of its integer. 

Rule. Multiply the mmeittol' by the Jint parts of the integer, and 

divide by the denominator. The quotient will be the number of first 
parts. If there be any remainder, multiply it by the number of «econd 
parts and divide by the denominator. So proceed. 
What is the value of of a pound sterling? 
9x80al80. 

180-s-llalOshiinBgi. Keniaittder4. 

4x 13 pencess48. 

48-r 1 1 =4 pence. Remainder 4d» 

4x4farthings=l6. 

16-7>llssl ^rthbg. Remainder 5. 

Answer l6s. A^d, 

Cair 9« To reduce a fiaetion to ont ol a creator or lener deDombia- 
tinu 

RuiB. If of a greater denomination, multiply the denonunator by the 
mnnbte of timetlhat the greater denomination exceeds the inferior one. 
If it is to be reduced from a greater to a lesser denMUlnation, divide the. 
denominator by the number of timet that the greater denomination ex* 

ceeds the inferior one. 

Example I. What part of a pound are three farthings? 
In a pound, nine hundred and sixty farthings are contained. 

4x960=3840. 

Answer 

Example 2. What proportion does f an oz. bear to a lb. avoirdupoisf 
A lb, contains 16 oar. S x 16=32 or «•» the Answer* 
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^ INTRODUCnOK. 

Case 10. To reduce a fraction into another of equal value, of a given 

denominator. 

Rule. Multiply the numerator by the given denominator, and divide 
the product by the denominator of the given fraction. The quotient wiU 
be tbe numerator required. 

£xAMPLB. Reduce ( to a firaction whose denominator shall be 63. 
X 7s44l. 441?rys:49 tbe mmieritor required. 



Case 11. To reduce a ftactkxi into anolber of equal iralue^ with m 

given numerator. 

Rule. Multiply the given numerator and the denominator together; 
divide by the hnt numerator. The quotient is the denominator re* 
quired. • 

EaCAMPLE. Reduce ^ to a fraction whose numerator shall be 19. 

19 X 13=s247. 247-^7=35. f the 4enominator required. ' 

Answer 



ADDITION OF VULGAR FRACTIONS. 

Reduce mist numbers into improper fractions, compound fractions to 
simple ones, and all to one common denominator. Add all the numera- 
tors together, and under their sum place the common denominator. 
The fraction thus produced will be the Answer. 
ExAMPiR 1. Add together i, 

9X 7x I3x 19X 54s:the common denpminator 840?94. 
Proceed as in Case 2, and the numeiBtOft WlU be fraud to be 466630. 
480168, 517104, 486486, 466830. 

466830 
480168 
517104 
486486 
466830 



£417418 



Answer 

ExAMMS. Add 3{, 9^, and \^ together. 

The common denominator is 288, the onnerBtors 1088, 2773, and 
984. 

1088+2772+724=4584. 

Answer VW> or the mixed number Uj^. 
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SUBTRACTION OF VULGAR FRACTIONS. 

RoLB. Fkoceed as in the Ibregoing rule; then tubCiact the lener nume- 
rator frpm the greater; and mljoin the ooouaoa denominator^ u iiqvnd 
hy Case 9, to the difecnoe. 

Example. Subtract the sum of 9|, 5(» 114^ from f of | of ^ of the 
mmmt 10(» 11*, and 12-U. The sum of 9|, 5^, and by the 

preceding rules=?,«j^«. The sum of 10|, 11-^, and l<2^=z^^^. 
f of i of i multiplied together, give 4§ or ^ of ViV? = tWt' - 
consequently, of the two numbers ^tr^V TTrrrT » inferior is to 
be subtracted fix)m the superior. Keduced to a coinmoii denomiaatOTf 
they stand as ftOqw ; V-i^W^* , and »^V<^^°- 

From.. 717930752 

Oeduct 886O745SO 



4111857833 



Answer ^^W^W- 
From tbeahoivecKanipie^itwiU be eaqr to answer any othfv qiMstioii 
jKoposed. ' 



MULTIPLICATION OF VULGAR FRACTIONS. 

BuLE. Proceed as in the foregoing rules, and multiply the numera* 
tors and denominators into each other. The product will be the Answer. 
.Example. Multiply 51 by ^l|f='if'*; and 48^ to 

6099 X 1804s 11008506. 185x35s4l75. 110085fNS-S-4375s9S0]« 
iff}* 



DIVISION OF VULGAR FRACTIONS. 

Rule. Proceed as before directed ; then, multiply the denominator of 
the divisor by the numerator of the dividend, for the numerator of the 
quotient ; and multiply the numerator of the divisor by the denooiinator 
of the dividend for the denombator of the quotient. 

Tiie twofNoduds will oonstitote the fiactioo required. 

EZAIIKS. Divide 10|| by 5|f . 

and reduced toan equal denominator and 
llfiSSX 1080S18587400. 5889 X 108030898500. 

Answer .^^yifc. 
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DECIMALS. 

A Decimal Is a'fraction -whose denominator is H), 100, 1000, &c. Ac* 
The Dedmab are placed to the right hand of the Integers; hdng te- 
parated from them by a dot Any namhcr of cyphcn^ being flnced to 

the right hand of a decimali does not alter its value; but every othor 
^gure placed to the right, is worth only «ne tenth of tihattt wouki he, 
were it one place ^her to the left. 

Thin .1 signifies one tenth. 
.11 eleven hundredths. 
.1 12 one hundred and twelve thousandths. 

The denominator being always of that class of numbers, produced by 
the multiplication of the numerator by 10. Thus, as 1 multiplied by 10 
gives 10, the denominator is 10; 112 being multiplied by 10 gives 1120, 
thousandths, consequently the denonunator is 1000, &c. &e. 

A mixt dechnal is an intq^ and a decimal united ; as, 3. 1457. 

A circulating decimal is one whose value cannot be accurately ex* 
prenad by any vulgar fractions. Thus 3339, &c. cannot be expressed 
accurately by any fraction; it is nearly equal to ^. The reason is ob- 
vious : for 10 divided by 3 quotes 3 and a remainder of 1. As the de- 
ficiency of figures must be supplied by cyphers, 1000, &c. divided by 3 
ivill produce nothing but a continual series of 333, &c. should the opera- 
tion be carried on to infiniyr. 

Theielbrey some wi^u fractions cannot he correctly expressed in de- 
cimals. From vk'hat has been said, it is evident that decimal ItglKCS de* 
cieaae in value frmn left to right, and vice «€ri^ 



ADDITION OP DECIMAIS. 

Bnus! Place tens under tens* hundreds under hundreds, &c. Then 
sum up as in whole numbers, and separaiie Ihe integers from the dedmab 
by a dot 

SkAimi. Add together 10.857, 5.393, 4.937, 3.873, 2.93. 

tOJ257 
5.303 
4.937 

3.873 



27.3S0 Sum. 



■ 

« 
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SUBTBACnON OF DECIMALS. 

BoLB. Proceed as ia the preceding ruUw thea. iubtcaci^ at sa mkois 
jHimben. 

Example. Subtract 10.579863599 from 01.19^7694. 

21.876897894 
10.579863^99 



11.8970^400^ Anwer. 



MULTIPUCATION OF DECIMALS. 

Rou. Multiply as in whole wmrnhm; and cnl off ai many figuict 

from the product, proceeding from fight to left, for rifriwaK » there 
are deciiMU figures in the multiplier and multipKoMML. 

t. Multiplj 13.50876 by ^15.58797. 

13.59876 
15.^707 



» 9519132 
12238884 
9519132 
3089900i 
MOMO 
6799380 
1359876 

211.9770629172 

As there are 5 places of decimals in the diWdend, and 5 in the diYisor, 
cut off 10 figures from the product. 

01i4>77O6«170. 



DIVISION OF DECIMALS. 

BoLB* Divide as in whole numbers; then cut off, as before, as many 
places from the quotient, as the deomal places in the diTidend exceed 
those in the divisor. If there, k a ii«fidency of ligim In the dividend^ 
addqrpbaia* 

Ekaiiki. Divide 161.57 by 21.573. 
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iU JNTftODUCnON. 

81373)161.57000000(7.48945 
UlOll 



105590 
86292 

192980 
172584 



194157 

It 

0980JO 
86292 

« Willi I II 

117380 
107865 

» 9515 

The decimal places in the dividend are 8^ ia Uie divisor 3 ; mark off I 
figures ftom the quotient* • Answer 7.48945« 



REDUCTION OF DECIMALS. 

Case 1. To fedooe i vulgar finctkm #>ja dedmal fiadion of neiily 
equal value. 

Rule. Add cyphers to the numerator; and divide by the denominator. 
The quotient is the decimal required. If cyphers may be added ad m- 
Jinitum, without producing an exact quotient^ the decimal is a ciiculating 
one. 

ExAMPJbE 1. Reduce 44 to ^ decimal. 

12)11000000 



iiiiiiiiii 



•91M96068O) 4lf€> Answer* 



The above is a dnolating decimal. 

BacAMB d* Reduce ^ to a dedmal. 

16)15000 



9375 Answer. 



Example 3. Reduce iiiosL decimal. 

33)31"" 



■iHiiin 



• 96875 Answer* 

Case 2. To find the value of a decimal fiactioa of a pounds or an/ 
other denomination. i 



Google 



iNTROi:^ucnoir. is 

Rule. Multiply the decimal successively by tbt difiiereiit 
parts from the highest to the lowest. 

Example 1. What U the value of .76 of a pound steiJing? 

76 

15.9a 
AH 



2.40 
4 



1.60 Answer 15f.9K 



EkAMPLBS. WhatitthevahwoC^t^ofalb. 

Id 



15.36 

20 pennyweights. 



94 gnint 



4.60 Ammtt 15 OK. 7 dwtt. 4 gc^ 



Example 3. How many fee^in length is the decimal .553 ofa pole? 

A polesl6i feet. 
.553 



9.394i 

12 inches. 



.3.894 

3 barley corns 

9.669 • AoiiKr (kfL line. |. 

Case 3. To reduce the known parts of an integer to a decimal. 

Bulb. Form a vulgar fraction, the denominator of which shall be the 
mtmber of times that the lowest denomination in the known parts to be 
ledncedy ii contained tn the integer: the nomefator will be the number 
•f tbe kiwtit deawninatlop contaioed in the known parts to be redaced. , 

« EttAWtt 1.' yfhtit part of a poanA rterlibg b Is. 5|<l.? 

In a pound are 960 farthings; and in Is. Hd» are oontatnetl 71 fiw 
tUopt ed nie^n tlipthie vulgar fraction is ^J^. 
- §60)71000000000 • 

.739583333, &c. Answer. 



H INTBODUCnON. 

SxmLE 3. Whit ]^ of a fadoDg are 101 yards t feet if iachis^ 

A fiirlong:=220 yards. 

Yds. ft. hi. ' ■ 

10I..S..9I 990 yards 

3 3ieet 

660 

li inches 




3669 inches 7920 inches 

« 9 



72610 half inches 15840 half inches 

Fraction JiVBj)7339000000 

Decimal ... . 46332007, &c. Answer. 



. . OF 

DUODECIMALS, OR CROSS MULTIPUCATION. 

• 

DtfODBCiMAL Arithmetic is the art of multiplying feet« inches, &c. 
into each other, by a process, diflecent fiom that of conunon or decimal 

arithmetic. 

In duodecimals the calculation decreases by twelves, from the place of 
feet, tpwards the right hand. Inches in this rule are commonly denomi- 
nated />ri'ines; and are marked thus'; the next division after inches are 
odledporis or secmdl^ and maifced thns'; the next are Mdt, marked 
(hiis*^ Ire. 

Rule. Under the multiplicand write the corresponding denomlnatloQi 
•f the multiplier, t. e. feet under feet, inches under inches, &c. 

2. Multiply each term in the multiplicand, beginning at the lowest, 
by the feet in the multiplier, and set each result under its respective 
term ; observing, to carry an unit for every 12, from each lower denomir 
nation to its next superior. ' 

3. Multiply every term in tiie muhiplicand by the inchcsin the nil* 
tipller, and set the result of each term one place lemmred to the i^fat 
of those in the multiplicand. 

4» Proceed in the same manner with the secondly and all the other do» 
WNninatioos, setting the jproduct of each line one place ftrtbcr to the 
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right than the preceding one. The sum of all these lines will be the 

product required. 

Feet . .by« . ftet .. give «. feet * 
Feet . • by««« primes ••••••••• primes* 

Feet • • by»>« seooods seconds* 

Primes by... primes seconds. 
Primes by... seconds .•«»•••• thirds. 
Primes by.., thirds fourths^ &c. 

Seconds by... seconds .MfMM fourths. 
Seconds by... thirds fifths. 
Seconds by... fourths ...««»•«• sixths, &€• 

Thirds by... thirds sixths. 

■^I hirds by... fourths sevenths. 

Thirds by... fifths eighths, &c. 

Example 1. Multiply 7 feet, 6 inches^ by 5 feet. 4 inches. 

7 6 
5 4 



35 
S 6 
8 4 

2 0 



Fioduct •••• 40 if <f iqaavefeet 



Here, in the first instance, 5 feet multiplied by 7 feet, give 35 feet ; 
then 6 inches by 5 feet produce 30 inches, or 2 feet 6 Inches. Next 7 
feet multiplied by 4 Inches, give S8 india» or ft fleet 4 inches ; and 6 
inches by 4 inclies, give S4 seconds, or 3 indits. The turn of all the pro* 
ducts is 40 square feet as shewn in the operation. 

Example 2. Multiply 54 feet 6 iochei and a quarter, by 22 feet nine 
incliet and a half. 

54 feetOJ inches, is 54° 6* 3" 

S2 feet 9i inches, is ....^2 9 0 



100 Ot 0 

100 0: 0 

11 0 0 

— 5 6 

40 6 0 



8 3 0 
— _ 3 10* 

Pfgdoct. 7 ft 4 0 Answer. 



M INTBODUCnON. 



INVOLUTION. 

Involution is the multiplication of any number by itself a given num- 
ber of times ; the product is called a power. 

Every number ji tbe 6rst power of ilielf ; comequently, when multi- 
plied by itself, it is called the 2d power or tqmue ; whoi miihiplied oooe 
more by itidf, tbe 3d power or cube ; if agun, the 4th power, &c. ; so 
that the number or index, called also etptnmt, <ii the power eiccecis 
the number of multiplications by 1. 

It is therefore evident that, to ascertain the value of any power, nothing 
more is requisite, than to multiply the original number, or root, into itself, 
a number of times less by one, than the index of the power required. 

ExAMPU. Find tbe square of 23. 

23 



46 

529 the Answer* 



Jtequifcd the cube of 4d. 

A2 




3528 
7056 



7408» the Awwer. 

If the number of iigum should beodd, dot tbe 6iit figuie, and after* 

wards every second figure towards the right. The operation maj be CCMI* 
tiderably shortened by the use of the following observations. 

The product of two powers multiplied into each other, is that power 
whose index is the sum of the indexes of the two factors ; thus the 
cube X the square=the 5th power — for 3x2=5. The index of the 
cube being 3, and of the square, 2. 

Also, when a power is molUpUed by itidf, the product is a power 
whose index is double that of ihe-muHtplier* Thus the squaiexthe 
flqpiares4th power. Hie cube K the cabes6thpower>&c. 
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INVOLUTION BY DECIMALS 

Is very nearly the same as in whole numbers. 

KuLE. Multiply as usual, and cut off as many figures from the quotient 
for decimals^ as tliere are decimal figures in the dividend and divisor. 
Example. Find the square of 4.5 « * 

45 

180 

20.25 Answer. 



Find the cube of 5.5 
5.5 

275 



30.25 
5.5 



15195 
151S5 

166.375 Aniw. 



The method of shortening the operation by the addition^ &c« of the 
indices has been fiiUy explained in the article Invohitioo. 



EVOLUTION. 

EvoLimoN is the extractimi of roots ; a root of any power is the num- 
ber that, being multiplied into itself a number of times, less by one, than 
the index of the power, will produce the power. The root takes its de- 
nomination from the number of mu It i plications -4- 1 ; so that is called the 
Sd, 3d, or 4th rooti as it is multiplied 1 , 2, or 3 times, in ccdcr to produce 
the power. IKools, besides the mark are sooMtimes designated by a 
fiactioo ; as I, |, I, ibr the 8d, 3d« or 4th root 



TO EXTRACT THE SQUARE ROOT. 

Begin from the left hand ; and on every second fif^re towards the 
right, place a dot. See p. 19. Find the next less root to the first period, 
and place it to the right hand of the given number, as in division. 
Subtract the square of this root fiom the first period ; and to the remaiiider, 
annex the next period« for a dividend. 

Double the root alKUdy Ibund^ and place it to the left hand of the di- 
vidend. 



iNi^mDucrriw.. 



Consider, what %ipR oanto-fm^ezedtotliif diy^por]; by which, if the 
sum represented by the union of the two figures, be multiplied, it shall 
be equal to, or next less than, the dividend. 

Having found this figure, and its pmduct, suhfract the latter from the 
dividend; to the remainder annex the next period for a new dividt-nd ; 
then, double the figures already found, for a di'?t90r, ami proceed as i»«kire, 
till the operation be complete. 

Example, Find the square root of ~ 

17.3056 (4. 16 Answer. 
16 



81) 1.30 
81x1= .81 



826) .4956 
826x6=4956 



What is the square root of flf^6 ) — ^Answer 16. 

D*» 3, 1.732050. 

D°. — 5 2.236068. 

D° 10..„,.,..3. 162278. 

D° 3025 55. 

4896 699714. 

D*» 2495 4.99499. 

In order to extract the roots of vulgar fractions, reduce them to deci- 
mals, or find the root of the denominator ; and place the root of the nu« 
merator above it. When the fraction is less than an integer, the root ex- 
ceeds the power. Thus'therootoff|=|. Comequfliitly, <he 
root exceeds the power. 

EXTRACTION OF THE CUBE ROOT. 

HuLE 1. Divide the given number into jx^nods of 3 figures each; find the 
next less cube of the lirst period ; set the root in the quotient ; deduct 
the said cube from the 1st period ; and, to the re^nainder, anuex the foK 

8. Ftndthctnple^uaiaeoftfaerodi alroirfj ftnmd ; and. ptaee three 
times the root ubden it ; Init one figure mora to the right Add then to* 

gether. The sum is a divisor. 

3. Cut off the last figure of the resolvend ; and divide the remaining 
figures by the divisor ; annex this. t»^he^ figure iu the quotient already 

found. 

4. Cut off from the quotient the figure last found ; multiply the square 
of the figures preceding, it by 3. ;, then, multiply three times the said 
figures by tfaeaquare o| the* figure cut off : and U»tly, find the cube of the 
figure cut off; add them all together in the above order, placing the 3d 
product one figi^re more to the right hand than the Ist, aiid the 3d one 
more tlian tlie second. 

5. The sum is cnlicd the sublrahfud ; which must be as nearly equal to 
the resolvend as possible, but not exceed it : if it does, repeat tiie ope* 
ration for finding it^ till it is either less than, or exactly equal to, the 
subtrahend. 
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llfflOiyiMflllUBf.: t$ 

6. Deduct the subtraheod from the resolvend ; to (he crTfTerence annex 
tfce next period of the given iiuml>i^ i then praceed as before to hod a 
dmur,Sec. 

Required the cube iQ«t of 

1*X3=3 )8356076359(f{;3[$eO>[fi.QuOlitet 
1X3 3 1 



Divisor 33 i35j;o Resolvend. 

1«X 3x3=9 
. . 1X3X3*=27 
3* 27 



Subtrahend 1 197 

Besolvend 1360 
SujMnlMndlig? 



153^7[6n«vBfliolMiid» 



J3^X3=507\ 13»X3X2 =1014 

13 X3= 39 \ 13 X3X2*= 156 

«» = 8 

DiviMr 5i0»y 

^ 102968 
Raolvend 15397$ 
Subtnbend 109068 

New ResolveiMl 51008J5C0 

\32^X 3=52272 \ 3 times 132«X9 =470448 

I3ax3= 396 1 3tlllieil32 X9'= 32076 

I »* = 729 

Divisor 523 1 16/ . . 



Subtrahend 473(36289 
Resolvend 51008359 



.3642070000t0iiew Heaolvencl. 



3 times 1329^=5268723 V <3 times 1329^X6=31792338 

3 times 1329 s 3Q87 1 3 timci 1329 X 6<= 143532 

6'* =3 ii2l6 



Divisor 52991217. 



Subtrahend 31b06<)9336 
Eesolvend 3642070000 
Subtrahend 3180669336 



DiflfeKOOC 461400664 



Digitized by Google 



so ISTRODUGTVOlf .: 

£jtAMPL£S. What is the cube of 1000? Answer 10. 

D". 3375 15 Answer. 

D« 17 S.571289. 

jy* S5 9.924018. 

;...,..4ff ...^.3.476087. 



A SIMPLER METHOD OF EXTRACTING THE CUBE ROOT. 

RuLB 1. By trial, find the nearest cube to tW given number, and call it 
the assumed cube. 

2. Then, as the sum of the given number, and double the assumed cube, 
is to the svim of the assumed cube, and double the given number, to i» 
the root of the assumed cube to the root required, nearly. 

3. Assume the cube of the root last found as a new assumed cube, and 
proceed as belbre, by which a root wiH be ibnnd approximating still more 
nearly to the real root. This b a soffideDlly exact method far all gene> 
ral purposes, llie oftener the operation is repeated, the moie eaiact will 
be the result. 

Example. Required t)ie cube root of 198000. 

It lies between 50 and 51. ' " ■ ^ 

Assumed cube liijOOO. Root 50. 

As 128000-|-twice 1^25000 or : 125000+twice 128000 or 378000 : 

381000: : 50— so 50 to 50 4 nearly. Cube of 50.4=128024, and 
064=:exceediiig 128000 by 24.064 only. 



LOGARITHMS. 

Logarithms are a series of numbers, or rather roots of numbers, calcu- 
lated in order to faciliUlc those operations, which caono^ be performed, 
without extroneJabour and delay, by comnMMi aritlunelic.. :\' 

By meansof a. table of logarithms, multiplication is performed by ad- 
dition, and divblon by subtraction. • 

The integer prefixed to a logarithm is called its ii^dex ; thus 2 is the 
index, the logarithm 2.2081725. 

The logarithm of 10 is 1; of 100, is 2; of 1000,3; of 10000, 4, &c. 
When the number for which a logarithm is wanted lies between 1 and 10 ; 
10 and 100 ; 100 and lOOQ, Sec, a reference must be made ^to. a table of 
logarithms. • ' 

Thie index of the jogaritfam of any integer or minted number 
always 1 le^sthan the number of lnt^;er places in the natural number. 
Thus, between 100 and 1000, it is 2 ; 1000 and 10000, 3, &c. 

The index is generally omitted in tables for the sake of brevity. 

To find the Logarithm of any miMti DeeSmtd Number. 

Rlle. Find the los^arithm as if tt^rere a whole number, and prefix the 
indiex of the integer part. 

What is the k^rithm of S59.7, Is 44447, toivhich, if the index be pre- 
fixed, the logarithm is 2.41447. 
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TO FIND THE LOGARITHM OF A VULGAR FRACTION. 

Subtract the logarithm of the denominator from the logarithm of the 
numerator, borrowing 10 in the index, when the lifnmninattif a the gnaU 
est, the remainder is the logarithm required. 
What is the logarithm of ^? 

Lofuitfam of 5=69897 

9s=9S4U ' 



*9.f4M Antwer. 



MUtTIPUCATtON BY LOGARITHMS. 

Add the logarithms together of the multiplier and multiplicand, the 
mm is the logarithm of tl|e answer required. 
Multiply 9 by 853. 

Logarithmof 9=^3424 
253 40319 



1.35736 



35736 is the logarithm of 2277, the Answer. 



DIVISION BY LOGARITHMS. 

SiiBTiiACT the logarithm of the divisor from the logarithm of the divi- 
ocnd ; the diflerence is the logarithm of the quotient. 
Divide 477 by 3. 

. Logarithm of 477 .67852 

3 47718 



20140 



8014=logarithm of 159, the Answer. 



INVOLUTION BY LOGARITHMS. 

Multiply the logarithm of the root by the Index of the power (o 
which it is to be raised ; the product is the logarithm of the answer* 
Required the 5th power of 1 1 . 

Logarithmof 11=1.4139 

X 5 



5.20695 



mgs is the logarithm of 16105 \, the Answer. 
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EVOLUTION BY LOG ARITHMS. • • 

Divide the logarithm of the given number by the index of the power' 
die quotient is the logarithm of the root. 

Example. What is the cube root of 156252 ? 

Logarithm of 15625 =4. 19382c 4a^9S^-r^ap 1^7606. 1.397606=s 
logarithm of 25, the Answer. 



RULE OF THREE BY LOGARITHMS. 

Rule. Add together the logarithms of the 2d and 3d numbers, and 
ftom thdr 9um, di^ufA the log^rltJuii ^ the lit Jhtt difioreiice will be 
the logarithm of the aftswer. 

♦ * 

Example. If 110 give 19, what will 94 give? 

110: 94 : : ID: 
Logarithms S.04id9. 14)7313 t : l.S7S7^ 

1.97313 



3.25188 
Deduct 2.04139 



Difference 1.21049 



t2,l049 logaritliiii of 16,22, the Aofwer* 



\ 
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SECTKXlf I J. 



or 

PRACTICAL GEOMETRY AND MENSURATION. 



DEFINITIONS. 

The first definition in Geometry is a FoiHt, or iot, which is abstracted- 
ly coosidered as having no p&iti or magnitude; neitlier length, breadth, 

— -* - - ^» 
nor oepiii. 

A Line » oomidefed as length without breadth. 

A Supafidttt or mrftoe, if an ex6enaioo» having only length and 

breadth. 

A Bodif or Solid, is a figure of three dimensions; namely, lengthy 
breadth, and thickness. 

Hence surfaces are the extremities of solids; lines the extremities of 
nsftces; and pointo the Mtemitiit «f lines. 

lines ave^aither right* nr cunwd, or auiEad of theM two. 

A r^ht or straight Une is one which lies evenly between ili extreme 
pointiy and is the shortest distance between those points. 

A curve continually changes its direction between its extreme |>oints. 

Parallel lines are those which have no inclination towards each other; 
or which, being every wheie e4ui-dist40t# would never meet^ although 
ever so far produoed. 

An angle ia4lia InrihMtftonicr opening betmen two linof, having difSt' 
teat directions, and atetiag in a point; hence a PAnse 
Angle is a space or Qontfr fimned by two stiaight lines 
meeting each other. 

When a straight line AD standing upon another CB, 
makes angles ADC, ADB, on each side, equal to one 1 
another; each of these angles is called a Right Angle; and C J) j» 
the line AD is said to be Ferpendkular to the Une CB. ' 

An angle is usually expressed by three lettors; that plaoad at thp 
angular point being always in the middle: as D is the angle 
ofABC. ' \ 

An Obtuse Angle is that which is greater than -a right - 
angle, as ABC. \ 

An AcvUe Angle is that which is less than a right angle, 
as DEC. » c 

By an Angle of Elbvation is meant the angle contained bet ween, a 
IhieofdiMotioay-and any plane on whieh the projection is supposed to 
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be made; as the angle formed by the directioo of the bowiprit with the 
plane of the h )ri/on. 

Superficies are either plane or curved. 

A Fiane, or Plane superficies, is that with which a right line may 
every way coincide; but, if not, it is curved. 

Plane figures are bounded either by right lines or curves. Those that 
are bounded by right lines have names a^xwding to the number of their 
sides, or of their angles; for they have as many sides as angles; the 
least number being three. 

A figure of three sidt^ and angles is called a Tr'wnple. And it re- 
ceives particular denominations from the relations of its sides and an- 
gles. Hence, a Plsne TriangU is a figure bounded by three 
right lines. 

An S^imhUral IHarngk is that which has three equal sides. 



An Immelu 'BriMgU is that which has only two equal sides. 




A Scalene Drimngle is that which has all its sides unequal. 






A Right-angled Triangle is that which has one right angle. 

In a right-angled triangle, the side opposite to the right angle 
is called the hfpotkenute, and the other two sides the kge, or 
sometimes, the 6ase and perpendicular. 

An ObUpn-^mgM IHttngle is that which has no right 
angle. 

An Obtuse-angled Trianirle has one obtuse angle. *r n 

An Aciife-ung/ed Triang/c has all its three angles acute. 
' In the same triangle, opposite to the greater side, is the greater angle; 
and opposite to the greater angle is the greater side. 
All plane figures, bounded by four right lines, aie called 

guadrangieSf or quadrilateraU. 

A Sijuare is a quadrangle, whose sides are all equal, and Its 
angles all right angles. 



A RJiombus is a quadrangle, whose sides are all equal 
but Its angles not right angles. 

A Parullelogram is a quadrangle, whose opposite sides 
are parallel. 

A Rectangle is a parallelogram whose angles are all right angles. 

A Rhomboid is a parallelogram whose angles are not / 
ri^ht angles. / 
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All other four-sided figures besides the above are called y 
either Trapezium, or Trapezoids. The latter haviog only / • • 
one pair of opposite ades parallel. • . / t 

'Arigbt KoejoiBing t«y tiM»o|iponteMi^of tfauMided iigwe* it 
trailed the diugonoL 

All plaoe Sgufft contained under note than km «dci are caled 

Polygons having five sides are called Pentagons: those having six sides 
Hexagons; with seven sides. Heptagons; with eight sides. Octagons; with 
nine tides, Nimagons, &c. 

A BegiUr Po^igm it that whote angles and sides are all e(|aal. 

The B«0 of any figure is tliat tide on which tide it it supposed to 
stand, and the Attitude is the perpendicular falling tliemNi from the op- 
ponte angle. The height or altitude is, therefore, a perpendictilar liet 
HW from an angle, or itt vertex, to the opposite side, called 
the base. 

If a triangle and parallelogram have equal bases and 
equal altitudetf the triangle it half the parallelograai. 

A Girels it a plane figure, bounded by a ounre line called 
the Circumference, everj part whereof is equally distant 
from a point within the same figure, called the Cmhre. 

Any part of the circunfiaenoe of a circle it oaUed an 

Arch. 

Any right line drawn from the centre to the circumference of a circle, 
is called a Radius. 

All theiadii of the tame circle are eqoaL 

The drcumfereBoe of every circle it supposed to bedtrlded intodfO 
parts, called di^fvtt; each degree into 60 equal paiti» called awNilei; and 

each minute into 60 equal parts, called teeonds. 
A Quadrant of a drcle will therefoie oontain 90 degrees, being n ibuith 

part of 360. 

Equal angles at the centres of all circles will inter- 
cept equal numbers of degrees, minutes, &c. in their 

The metmre of every plane angile it an aicb of a circle whote.eeto 
it the angular point, and it taid to bt o£ so.oftany degrees, niinntet,.&c. 

as are contained in its measuring arch. 

All right angles, therefore, are of 90 degrees, or contain 90 degrees, 
because their measure is a quadrant. Acute angles contain less tliau 90 
degrees, and obtuse angles more than 90 degrees. 

The three angles ef every plane triangle, taken together, contain 180 
degrees, being equal to two tight anglet* at demoaatrMed hereaAer. 

In a rightHmgled plane triangle, the turn of ita two acute anglet it 00 
d^peet* 

I'he Complement of an arch, or of an angte» it ilt difference fiom a 

quadrant or right ailgle. 

The Supplement of an arch, or of an angle, it its ditfereoce from a 
semi-circle, or two right angles. 

• The quantitiet or magnitodet of arches and anglet are determined by 
certain ttraight linct, appertidwng to a circle^ called chordt, sines, tan* 
gentt, &C. 
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The CMi^V an aich is a stni^^lrt Kbc;, jaWBg 
its extreme pointt, 4tf F RjQ. 

A Diameter is a chord passing through the 
centre, and dividing the circle into two equal 
and similar parts, as D C V, the half of which, 
as D C is a Radita. • . < 

A Segmeni i» any part of a cirde, bounded by 
M«rab«Bd iliclMid>a»D«, Bm. ' 
. A Semi^uhde is half the - drde, or a segmaii 
cut of!* by a diameter, and oontains, therefore^ 
180 degrees. 

A Sector is any part of a circle bounded by an arch, and twoiadii, 
drawa to its extremities. > 
. The Sine of an arch is a line drawn from one end of the arch, 
pendicular to tteokhflr ride or ndim, M FR; and itis iurif the dMd of 
twice the arch. 

The Versed ^Hm^fzn arch is that part of tlie dtapiCtar hxime^tBd be- 
tween the sine and the end of the arch, as R V. 

The Tangent of an arch is a line, VT, proceeding from either end, 
perpendicular to the radius joining it; its length is limited by a line 
drawn from the centre through the other end. ■ • 

Hence one line is tangential, or a tangent, to anotbcr, whtB both are 
produced, and it touches it without cutting. 

. The SeeMt «f an aith If tbe line ^nioceBding. tali ihe lakatn, and 

limiting the tangent of the same arch, as C T. 

The Co-sine and Co-tangent^ &c. of any arch is the sine Md tangent^ 
ice. of its complement, or what it wants of ninety degrees. 

Therefore, in the foregoing figure, FO is the chord of the arch F ^'^O, 
and F R is the sine arches FV, F AD; RV, RD, are the v«r$ed sines of 
IbBntbeiFV^FAD. 

VT is the tangent of the arch FV, and of its supplement. . 

CT is the secant «f the afcbFV. = 

A I is the co-tangent, and CI the co uccaat ofthe arch F V. 

The chord of 60°, the sine of 90°, the versed sine of 90®, tiie taagnit 
of 45°, and the secant of 0, are all equal to the radius. 

In making use of these lines, it is obvious that we must always make 
use of the same radius, otherwise there would be no settled proportion 
between them. 

The whole mensuiatiOB eif- figutes imf bopeduced to tbe mcmoie of 

triangles, which are always the half of a rectangle of the same base and 
altitude; and, oonsequendy, their area is obtained bytaliing tlit >half> of, 
the product of the base multiplied by the altitude. 

By dividing a polygon into triangles, and taking the value of these, 
that of the polygon is obtained; and, by considering the circle as a po- 
lygon* with an infinite number of sides, we may obtain tiie measore 
thereof to a sufficient degree of accuracy for all pn»lical purposci. 

Tbetbeery of geometry m«y Hierefore be raduoed to tbe doctrine of 
angles, ibr it treats only of the boundaries of things; and, by angles, tfac< 
uttimate bounds of nil tilings are formed. The angles give them their 
igufu; anddnse am measored by tbe ciicle as we ba?e shewn. 
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THKOREMS. 

■ 

rnmiWl. Wlieii adgte line m AB^tfttndtfapoii 
atMAberrishtllMua*CI\tfccjArai«v»flqglM» DAB 1 

and BAC» wfafoh togelliflr m eqwi It two ti^- f |/\ 

DEM ONSTBATtOHf Src. 

If AB irave perpendicular la C I^«acb of the ai^jlai wouW tea right 
angle. But, as £ AB is thc( escen of, B AC above a rig^t an|le» awl 

P A B is less than a right angle by the same ^|aaatity« the anglfi DAB 

and BAG must be equal to two right angles. 

Hence, if ever so many right lines stand thus on one point A, on the 
^rae side of a right line C D, the sum of all the angles are equal to two 
right angles, or 180 degrees; and, all the angles formed about the same 
point, by any number of lines, are altogether equal to four right angles. 

Theorem II. If two right lines intersect each 
other, the opposite angles are equal. 





DBM pNSTaA];iOII, &CU 

By tbeofiem the first, the angles BED« D EA» are e^nal to two right 
aagfes; fiir the same Reason, the angles A£C, C£B» are also equal la 
f«b3 right angles: and, by sbbtracting a common abgle on each side, the 
remaining angles will be equal. Consequently, the angle D£B if eqjual 
to the angle A£C, And the angle AJLD to B£C. 

Theorem III. If a straight line AB, intersect 
two parallel straight linesj CD, KF, the alternate 
or oppoMtfe angles will be equal, and theontvard 
angle a will be e^ual to the iuivard and opposite 
angle e. 

DEMONStRATfOH. 

If we suppose the space between CD and EF to be a line, the outer 
opposite angles are equal by the last theorem. By the same reason the 
angle a is equal to the angle e» and the angle c to the angle d. Coose*. 
quently the alternate angles are equal, &c. 

Theorem IV. In any right-lined triangle the 
sum of the three angles is equal to 180 degrees, or 
two right angles; and, if one side of the triangle, 
as BC, be continued or produced, the outward 
angle AC D will be equal to the sim tof the two 
inward i|nd ppposlte angles A and B. 

DEMONSraATlOV. 

Through the point A draw a right line EF, parallel to B D; then, by 
Theorem IIL the angle £ AB 19 equal loiha angle A B C, and P AC t» 
AC B: hence the three angles l«;|lided 1^. the ^emi-clitie i»e equal to' 
the tluee apgles of the triangle. Agaui» the three an^leaib the itBii<cirdl* 
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«K equal to two right angles, or ISO degrett^ and the three anglei of tlie 

triangle are abo equal to two right angles. 

The two angles D C A, A C B, are, likewise, equal to two right angles, 
as before shewn; and are, of course, equal to the three angles of the 
triangle. Subtracting, therefore, the common angle ACB^ the angle 
A C D must be equal to the opposite angles C A B, A BC. 

HBNCg; 1. The sum of any two angles of a triangle subtracted from 
180 degrees, gives the third angle. 

9, If the sum of any two angles of a triangle be equal to the sum of 
any two angles of another, the remaining angle of the first triangle must 
be equal to the remaining angle of the other triangle. 

3. The sum of the two acute angles of a right-angled triangle, is equal 
to a right angle; and, therefore, if one be given, the other is found by 
subtracting it ftom 90 degrees. ' 

4^ The four angles of every quadribleral figure are altogether equal to 
four right angles. 

Theorem V. Parallelograms standing on the same 
base, or equal bases^ and between the same parallels, 
are equal. 

DmoHsnATioif « ke. 

Am AB is equal to C D, so must Aa be equal to B^; B« being com- 
mon to both. And, because A C equals BD, as the angle A equals the 

angle C, the triangle AC n is equal to the triangle BDb; and If, fiona 
both these triangles, the common triangle Bca be taken, there will re- 
main the trapezium ABeC equal to the trapezium abDe. Now the tra- 
pezium ABeC, added to the triangle CeD, is equal to the parallelogram 
A B e D: and the trapezium mhDe, added to the triangle C e D is equal 
to th^ parallelogram «hCD. Consequently the parallelogram A B C D 
is equal to the parallelogram abCD, 

Hbncb, All triangles standing upon the same base, or upon equal 
bases, and between the same parallels, are equal : for all triangles are the 
halves of their circumscribing parallelograms; and, if the whole be equal* 
their halves must also be equal. 

' TteORBM VI. In any right-angled 
sqhar^ of the hypothe- 
nuse, or side opposite to the right an* 
gle, is equal to both the squares, of the 
si^ oontaioing it. . „, 

DBMOKSTBATIOII, jl^C. . , 

Let the triangle ABC have a right 
angle at B ; then will the square of A,C 
be e(jiial to the sum of the squares of 
.AB, BC. 

For, upon A R, RC, CA, describe 
the squares A K, B F, BI; draw like- 
wise BK parallel to £C, and juiu BD, 
A I, iijui C F. '.."I i; .1' ^uirti. 

Now the angle D AC is equal to the 
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angle FA B, each being a right angle, and, by adding the angle BA C, 
common to both, the angle BAD is equal to the angle FAC. Also, be- 
cause A B is equal to AF, and AD equal to AC, by CQiMUuction;' the 
triangle BA D is equal to the triangle FA C. 

The parallelogram AR is equal to twice the triangle BAD and the 
scpiare AG is equal to twice the triangle AFC, ooDsequeDtly the pval- 
leiogram AK is equal to the square AG. 

In like manner it may be shewn that the parallelogram C K is equal to 
the square C H. Therefore the square AE is equal to the sum of the 
parallelogram AK, C K, and the sum of the squares AG, C H. .» 

Hbncs, from two site of a ri|ht-angled ttlangle given, the thifd may 
he eoily (bund: fotf if'the two sida oontainiiig the r^t-angle are given, 
the hypothenuse may he found hy adding the tquarai of the two given 
tides together, and extracting the square root of the sum. Or, if the hy- 
pothenuse and one of the legs be given, the square of the given leg, sub- 
tracted from the square root of the hypothenuse, will leave a reniaiQder« 
the square root of which will be the side required. 



G£OM£T^CAL PROBLEMS. 

Tm^case of dmwing instrum^tSt fitted for the purposes of a ship- 
builder, usually consbts of a pair of compasses, with a shifting leg, to ad* 
mit a steel pen or a pencil holder; a pair of compasses with spring joint, 

for taking or marking distances vrith the greatest accuracy; a pair of 
bows for sweeping small circles; a steel drawing pen; a drawing pen and 
pencil holder for the compasses; a pen-knife and pencil; a parallel rule 
for drawing lines parallel to each other; and, a plane scale, generally of 
ivory, having upon it the following graduated lines; viz. upon one side, 
> pnilmctor and a Ihie of choids for measuring and laying oiF angles, 
vith a decimal diagonal scale of equal parts, divided into half and quar- 
ter inches, and subdivided into hundredth parts of an indi, as shewn here- 
after. The other side of the scale is occupied witli lines, graduated into 
t^ual parts, as one inch, i, I, |, \, |, f, and ^ of an inch. The latter arc 
generally used in the coostruclion of plans, as so many parts of one inch 
ta a foot, and one division at the end of achf is subdivided into twelve 
fvts, for inches, aooordingly. 

Wiih these instnunentt the foUpwing and other prohlems may be oor- 
■lectly performed. 

1. To divide a given right line into two equal parts. 

From the points A and B, with any distance greater 
tl>an the half of A B describe with compasses, arcs 
cutting each other in e and d. Draw the line eCd, and 
h will divide the given Kne into two equal parts. 



^5: 



Digitized by Google 



so INTBDDUCTION. 

S« From a given Point, in or near the middle of a given JUne to draw 
a Perpendicular to the given Line. 

On each side of the point d take any two equal dis- 
tftiices(iA, </B; and, from the points A B, with any ^ 
xadius ^eater than dA, d B, describe two arcs inter- 
KcfciDginC. The line <fC,diain»thiioiiihtliftiiileiBb 



^. From m ginm Point, near the End of a given Um, t^drm « 
Perpendicular to the given Line, 

From the point B, with any radius, describe the ^ 
arch cei\ and, from c with the same radius, turn the 
compasses twice over on the arc, as at e and t. 
Then, firom e and », describe the arcs intersecting 
UiO. Now4U»wBO«aiidSt wUlbetheperpeadkn* 
lar required. 

Another Method, 

From any point C, as a cetitrr, widKlieradias C fiL 
describe an arch cutting the given line in A and By 
Through* A and C draw a straight line to ia husBLt 
thearchatO. Draw fiO^ ead k wiU 1m the perpen- . 
dicular required. 

Pcbti, a$C, to lei /all a Perpendicular to a given 
the ABt vhem the PohU tt nearly ever the 
middle of the Luie. 

Frou the point C« with any radiui^ describe aa ^ 

arc cutting A Bine and*. From the points e and i ^ e-^Jl^^' 
arcs Int^nectiog as at*. fkBi^dnw Co, 
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the p€9rpeadici4^ lequiccd. ^( 

S. From a giver^ Point, as A, nearly over the End <^ a right 

to let Jail a Perpendicular. 

From C draw a straight line, at pleasure, to meet 
A B in every point as e. Bisect C e at m ; and, from 
the poinf 1% and distance C M er A«^ dflMsiibc the 
arch' catling A B ill «. Now draw Cn and it will ^ \..- ' [/ 
be the perpendicular tequired. -•^ '^ 

*^* In practice, perpendiculars may be more readily ndsed and let 
fail, by means of a aqjuare,, or the pidlncter on the ptante scale before 
mentioned. 

6. To divide a given Angle into two equal Parts, 

Let BAG be the given angle. From A as a centre 
describe the arc BC; and, from B and C. with the same 
radius, describe the ^rcs intersecting in O. Draw A O 
and it will divide the angle as requu^. 
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7. To divide a Sight Angle into TAree equal Parti. 

From A, with any radius, describe the arc BC; and, 
from B with the same radius, cross the arc in likeH'ite 
from C in e. Through the points de draw Ady Ae, and 
they will trisect the angle as required. 

8. To draw a JAne, as D E, parallel to « given right Une, A B. 

From the given points A and B, with the re- 
quisite distance, describe tiie arches D and £; 
then lay a ruler to touch the back of the arches, 

and by it draw the line D E, which wili be pa- X S 

rallel to the given line as required. 

9. To draw n Linr, prtraUel to a given Line A B, which shall pass 

through an assigned Point, as C. 

From any point w, in the line AB, with the d r / ^ 

distance C«, describe the arc Co. From C, i 
willi the same radius, describe the arc iu. 
Take the arc Co in the compasses, and apply 

it from u to i. Through C and i draw the line D E which will be the 
parallel required. 

10. To divide a given Line into a proposed Number of equal Parts. 

Jjet it be required to divide the line A B into 
six equal parts. From tlie point A draw any line 
AD, making an angle with the line AB; tlien, 
through the point B, draw a line BC, parallel to 
A D; and, from A, with any small opening in the 
compasses, set off a number of equal parts on the line AD, les« by one 
than the proposed number (which in this example is 5 ;) then from B set 
olT the same number of the same parts on the line BC. Join 5 and 1, 
4 and 2, &c. and these lines will cut the given line as required. 

11. To divide a given Line in the same Proportion as a given divided 

Line. 

Ijet A C be the line to be divided, and B D 
the graduated line. From A draw a line A E, 
equal to B D, and upon it transfer the divi- 
sions of that line. Join E C, and parallel to 
it draw the lines 1 1, ii, 33, &:c. which will 
divide the line A C as required. 

12. At a given Point as Ay in a given Line A B fa make an Angle 

equal to a given Angle. 

From the point C, with any radius, describe an ■ » 

arc ou. From A, with the same radius, d<?scribe 
the arc dc. Take the distance ou in the com- ^. 
passes, and apply it from c to d\ then will the line 
Ady drawn through </, form the angle as re- 
quired. 
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13. At a ghen Mnf/on c rif^ IJme, to mtiht AngU qf any 
p»^pm^ mmH t tr Degnet. . . 

FVom the point A, with the ndioB eqntl to GO 
grees, taken from the wale of chords, describe theaio 

ee. Th^n take, in the compasses, from the tame 
scale of chords, the proposed number of degrees, and 
apply them from e lo c. A line A c, drawn through 
the point c, will then form the required angle. 

Angles exceeding 90 degrees are set off at twice. But these, or any- 
other angles^ may be moK readily laid off with the protractor, by laying 
the centre to the point A, and the base along AB; a dot at the proposed 
number of degrees will then mark the angle. 

14. To measure a given Antsfe, at A, ahaoe. 

With the chord of 60 degrees describe the arc cc; then take the arc 
in the compasses, and the extent, applied to the scale of chords- will 
shew the number of degrees in the angle. 

If the arc exceeds 90 degrees, it may be taken off at twice, as above. 

The angle may, however^ be more readily meaaared by applying the 
protrafitoTf as described in the fnoeding probkm. 

» c 



15^ To find the Cmtre tfa Cirde. 

Draw a chord, as A B, and bisect it perpendicu- 
larly with C D, which will i>e a diameter. Then 
bisect C D in the point O and that will be the cen- 
tre of the circle. 



16k To deteribe a Circle through any Three given PahUt not eUuated 

in a right Line* 

Let A, B, and D be the given pohits. From the 
middle point Bdmw the lmes BA, BD. Bisect these 

lines perpendicularly by the lines intersecting in the 
point C. Upon C, as a centre, with the radius C A» 
then describe the circle required. 

In the same manner may the centre of an arc 
be found. 

17. 2b 





on Arch of large RoAm, the haee AB and height 
, C D bkng given. 
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Biiect the base AB in the point C, and draw the line C G. Upon C. 
tet off the given round up, or greatest height, of the requued arch, C D. 
Then dtmw the linei AD, B D; and, upon D, at n centre, deKTibe « 
cbde. No«,wt off nFeqoalto Cn, andanEeqpialtoCaifanclteir 
DE,DF. Nert divide the itdint CD into several pMti tk^ k m an^ 
the more numerous the better; and DF, DE, into n lUw nnmbtr of 
parts, each corresponding with the other. Lines being now drawn, as 
from A to O, and from B to V, through the corresponding divisions of 
the radii CD, DF, will intersect each other, and every intersection will 
be a point iu the required arch. 1 his being done on both sides of C D, 
liteaich may be described by applying the edge ol a tii«ep or bmr t» 
astopaaithfOQghthciefmlpohita. Thin the rounds of beam^ fro. 
Jldmeribed. 

In practice an aneh may be thus described by means of two chalked 
lines, fastening one at A and the other at B, and stretching the one 
through the spots in the line D C, and the other through the correspond- 
ing spots in D E or D F. The intersections of the chalked lines will give 
the several points or spots in the circumference, and a batten then pinned 
tolkne apotiivitt fetm the curre AD fi^ to wUch the round-up is to|M 
" V *i /• 'li^ • 



18, To make an equilateral Triangle on a given Unf, 

¥Vom the points A and B, with the distance A B, de- 
lOibe arcs intersecting iu C. Dvavi AC, bC, and it is 

|Aa iMicSalea triangle may be made in the lame man- 
ner, taldng for tho diitanoc the given kngtk of one of 

T laager ndoa. 
^ ' * 19. To make a Triangle with Three given Lines, 

Let the lines be A B, AC, and BC. From the 
point B and distance BC describe an arc. From the 
lointB, with the distance AC describe another, in- 
tOMcting the former. The intcfiection gives the 
pomt niag^ vrlll form the triangle required. 

I' ^ 20. To make a Square on a given Line. 

Draw BD equal and perpendicular to C D. From B 
JOd C, with the distance C D, describe arcs intersecting 
in A. 'Tlien draw CA and A B which will form the square 





21. 2b detcrike a Parallelogram or Rectangle. 

Let the length of the proposed rectangle be A B, 
and its breadth AC. Draw A C perpendicular- to 
AB; and, from the point A, with the given breadth, 
describe an arc. 1 rom the points B and C, describe 
cttar ata intersecting in D, which give the point ® 
forming the parallelognm. 

In the same manner may an oblique parallelogram ke. 4aMribcdf by 
^wlQg AC with the given tngile instead of petpeadiailar. 
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22. On a given Line, at AB, to (instruct any regular Polygon, 

1. Divide 360 degrees by the nmnber of tides; 
«nbtract the quotient from 180 degrees; the remain- 
der will be the degrees which measure the angle made 
by any two adjoining sides of that poLygon, which is 
called the angle of the polygon. 

9^"AttHe potnte AB mM angkt ABC, BAD, 

anal to th« angle of the polyfOD. Make BC, AD, 
ch equal to A B; and, at the points C D, make angles equal to that of 
the polygon as before; and let the sides including those angles beeaeii 
equal to A B. Thus proceed until the polygon is constructed. 

In figures of any number of sides the two last are most readily found by 
describing arches, as from C and E, intersecting in F, 
' hi those of an even number of sides, having drawn half the oinaber^ by 
means of the angles, tKe remaintng sides may be AmmI by drnvittg Unet 
pafaHel, and equal, to their opposite sides. 

• The ^Il6iv1ng table, which shews the angle found at the centre of 
every polygon, by right lines drawn from the centre of the extremities of 

one side, together with the angle of the polygon (or angle ABC) and 
the anglts () A B and OB A, will save the trouble of calculation, in the 
resolution ol this problem. 



Nitobcr of 
Sides.* 



Three.... 

Four 

Five 

Six 

Seven .... 
Eight .... 

Nine 

Ten 

Eleven 
Twelve 



Name of Vat Polj^on. 



Trigon or Equilateral IViaogle 

Tetragon or bquare 

Pentagon 

Hexagon 

Heptagon.. 

Octagon 

Nonagon ; 

Decagon ; ..l 

L^ndecaf^un ••••.«'«•••••< 

Dodecagon 



Angle at 

tbe 
Centre. 


Anfle of 

the 
Polygon. 


Angle 
0 A B )i»r 
oBA 


ISO® 






90 


90 


45 


72 


108 


54 


60 


120 


60 


5i| 




64* 


45 


135 


67^ 


40 


140 


70 


36 


144 


72 




147^ 




30 


150 


75 



ii3. In a g^iven Circle to im^rnhc any reg^hr Polt/gon, or to divitU 
the Circumference into any 2fwmktr of equal Farts, 

At the centre O make an angle equal to one half of the angle of tiie 
polygon. Then the distance A B will be one side of the polygon ; which, 
being carried round the circumference the proper number of times will 
-complete the figure. ' * ' • * 

S4* To find the Centre of a Polygon, or the Centre ijf 
Us inscribed or circicmscribing Circle. 

Bisect any two sides with the perpendiculars oac, 
and their intersection will be the centre. From the 
centre 0, with the radius oc, the inscribed circle may 
now be drawn; or, with the radius to one of the angles, 
as B, the circumscribing circle mqr be drawn. 
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decimal diagonal scale. 

D 2 1_ * S 



fffi 







!W t I J l i t 



Diaw the line A B, and divide it into any number of equal parts for 
tlie primary divisioni. Next erect the perpendicolm AC| &c. equal in 
hdghl to the given breadth of the scale. Divide each of the perpend!- 
colors AC and BE into ten equal parts, and through the divisions draw 
parallel lines of the whole length of the scale. Then divide the length of 
the first division C D into ten equal parts, both on C E and A B, and 
connecting the points by diagonal lines^ the scale will be hnished, and 
nay be nunibei^ed at pleasure. 

Scales of this description are m^de^'tse of for taking off dimensions or 
Bombers of two or more figures. For instance, if the largest divisions be 
talcen as units, the.«maliep dfTi9ion9 betiveen A and o wilt be tenth parts, 
and the divisions in the height will be hundredth parts. If the larget 
divisions be taken as tens, the next smaller will be hundredths, and the 
smallest thousands^ &c Each set of divisions being tenth parts of the 
former ones. 

Examples. To take the distance representing one and thcee tenthif 
(1.3) fiDCMi the scale, set one foot of the compasses, on the btie line, to' 
the larger division i, nid open tiie other 1^ to3 In t]ie«iiB!lri''<iiTi8lon»- 
between A and 0. The extent will be the distance required. 

To take a distance eoual to 25, set, in like manner, one foot of the 
compasses on the lafgei- division 2, and extend the other to the smaller 
division 5 on the base, wiiich will be the distance. 

For 346, the larger divisions being in this case taken as hundredths, 
tetone leg in tliree, upon the line marked 6 at tlie end, and extend the 
other to the diagonal 4, which will be the exUnt fequure<L 
' And, conversely, may the length of any line, be meaatised rdatively 
to another of a determinate length. 



S. A diagonal ScaUfJbr Feet, btcka, and Eightki if an Inch, 




This is constructed upon the same principle as the former. The larger 
divisions representing feet, the subdivisions, A to 0 inches, and the gra- 
duations in the height, eighths of an inch. Hence, to take off an extent 
«qvial to four feet six ijn£a and three-eighthi cf nn inch, place thec^m- 
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Problem 5. To find the Area^efa 'Rrapahm, 

Rule. Divide the trapezium into two triangles by a diagonal ; t)ieo 
find the areas of these triangles, by Probleni 3^ and add them together ; 
(be «im «iH be the area of the tnpeiiMiii. 
- Or^ if twopeipendicoianbe let fall on thedl«goiiaI» 
from the iW9 opposite angles, the sum of these perpen- 
diculars being multiplied by half the diagonal giTes the 
area of the trapezium. 

ExAVFLE. Half the diagonal I4s7^ nmliSpIled by 12, the sum of the 
two perpeidiffiiaif 74-a» produoes 94 square feel, the area of the 
trapezium. 

Problem 6. Tu find the Area of an irregular Polygon. 

HtJLE. Draw diagonals dividing the figure into trapeziums and trian- 
gles. Then find the areas of all tiiesc separately, and theit sum will be 
the content of the whole figure. 

FiOBLEif7. Ihjhd ike Area q^^regultKPoifgm. 

Kui» 1. Multiply half the sum of the sides by the perpendicular 
foiling from the centre on one of its sides^ and the product will be the area 
required. 

ExA^iPLE. Suppose in a regular hexagon each side, 
as A B, is 12 in( hes, and the perpendicular OC 10|. 
nches. Required the area ? 

Here Ox 1^2 = 72, the sum of the sides, half of which 
is 36 ; Ihcreiore, 36 multiplied by 10-^ inches, the per- 
pendicular, produces 373^ inches, the area. 

Or, by Rule 2. Square the side of the polygon ; multiply that square 
by tlie multiplier set against its name in the annexed table, and the pro- 
duct will be the area. 




No.«r8kki. 



Three 

Four 

Rye»»#^»«»»« 

Six 

Seven 

Eight 

Nine..,,,,.,. 

T t^n ••••••••• 

Eleven 

Twelve 



MuB(s«ribeM[b«<N». 



Trigonor equilateral triangle. 

Tetragon or square.... 

Pentagon 

Hexagon • 

Heptagon....; 

Octagon.....*.. ••••«« «••••••..■• 

Nonagon 

Decagon 

Undecagon. , 

Dodecagon 



0.4330127 
1.0000000 
1.7204774 
2.59807^ 
3.6339124 
4.8284271 
6.1818242 
7.694^088 
9.3656399 
11.19615!24 
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By means of this table the above question will stand thus, 12)^ 12=144 
inchesy the tqure of oneof Ibe dddof -^e hexagon ; and Ak, ibuliiplied 
by the tobular niiaibcr U^tmoim, ntU product 394 Mcf, agiwhig 
idthin half an inch of the iaiaer rook.. 

Preliminary Obsehvations, A circle is the most capacious of all 
plane figures, as it contains the greatest area within tke same perimeter ; 
or, hat the least perimeter about the same ana. Its pm >> always less 
than the area of any regular polygon circumscribed about it, and its cir^ 
cumierence always less than thepetrimeter of the polygofu : Nevertheless, 
its area is always greater than that of its inscriixedlpolygon, and its cir- 
cumference greater than the pyerimcter of the latter. 

The area of a circle is equal to that of a triangle, whose base is equal 
to the circumference, and perpendicular ecjual to the radius. 

Circles, lilce other similar plane fjgures, arc to one another as the square 
of thdr diameters; and the area of the circle is to the square of 
its diameter, as 11 to I4nearty ; .or, more nearly, as 0.7854 to 1. 

In the opinion of the most celebrated mathematicians, the radius and 
circumference of a circle are lines incommensurable to each other ; or, in 
other words, their exact relative proportion is indefinable : at least, it has 
so appeared from actual calculations which have been carried to 128 
places of figures. For practical purposes, it will generally sulfice, that 
the diameter, is to the circumference nearly as I to 3.l4t6 ; or, as 7 : 98 
nearly ; or still more neariy as 106 to 338 ; as 113 to 355 ; as 1702 to 
£^347 ; and, as 1815 to 5702, &c. each of which, exclusive of the first, is 
more accurate than the foregoing. 

From the difficulty of determining the proportion between a riglit line 
and a curve, the mathematicians have considered the circle as a polygon 
of an infinite number of equal sides. If, therefore, the half-sum of these 
l>e multiplied by half the diameter, or radius, or the whole sum by one 
fourth of the diameter, the product will be the area of the circle, as in the 
preceding problem. But, before this can be done, the cifcumference, or 
•um of the sides of which thedrcleis supposed to be composed, must 
he found by the afore-mentiOBed pioportioni. The rule for finding the 
area is, therefore, as follows. 

KuLE. Multiply the circumference by one fourth of the diameter^ or 
half the radius, and the product is the area required. 

. £xai0>tf» What is the area of a circle tvhoie dlancter is I6iect? 

As 1 to 3. 1 4 1 6 :: 16 : 50.2656, the circumference. Then, 
Mul^ply 50.2656, the circumference^ 
By 4, half the radius. 



201.0624, the area required. 



The result will be the same by multiplying half the circumference by 
half the diameter ; or, by multiplying the whole circumference by th^ 
whole diameter, aadtaJMog one fourth of the product. 



10 INTfiQIUJGTIOK. 

If the bineadtht be not taken at equal dutancei, or if the figure be very 

irregular, compute all tbejrapezpids sjepantety, and add theqi together. 
But, if the figtire be not very irregular, a mean of the distances between 
the differeot perpendiculars may be taken, as for the breadths. 

Examples. Strppose it -wett required to find tlte's^a of the horizontal 
•ecUon of a ship as in the annexed figure ; the perpendiculars to the mid* 
die line X and distances between i^tepopendicultiufs bdbg as under; ' 




n 



5~i — 4 — r- — c — 



9 fO 



Ft." In. Ft. In. 

P^speod. 7. 0.1 between *«|wi-«-JJ- n l^ist. 

r reach 5. 10.= 1 1ft. !r?'noft. 

3... 9. O.J ,8.,.14. O.J 

4... 11. 10. 7 Distance between 9. ..11. 0.7 Dist. 

5.«.13. 0. j each, 10 feet 10... 8. 0. J 4ft* 



• ..I 



J* 



First add half the sum of the first and third half-breadths to the length 
of the second, and take the half for a mean breadth as follows : 

Ft. In. 

^ ]La^ 1^ the first perpfndicuUr 7. 0. . • 



.■ • » 



S)16. 0. Sum. 



8* 0. Halfsum. 
licnfth of the fid perpendicuUr ,.'8. P.. • 



8. 0. Half sura. 
Multiply by...ll. 0. Distance between. Areas. 

. . ^ Ft. In. 

88* O^j^Uvabetween 1 and3..»88. 0. 



» • 
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Now find the area between 3 and 4, by taking OMSA bfcadth* 
and multiplying by the distance between, viz. 
Length of the 3d perpendicular 9* 0. 

4Ui.. H. 10. 



d)20. 10. Sam. 

10. 5. Half sum. 

10. 0. DistaQce between. 



Product 104. 2. Areabetween3and4...104. 2. 



In the same manner weiballiiad the area between 4 and 5. ..124. 2. 

between 5 and 6... 135. 0. 
between 6 and 9...405. 0. 
beUrm 9 and 10.. 38. 0. 



Sum of the whole section between I and 10, ■ ■■ 

on one aide of the middle line 894. 4. 

9. 



This doubled for the complete section, gives 1788« 8« 

To which add the circular segment a 6c at the bow, as found 
by Problem 11 53. 6. 



TolilM.184i. 9. 

Example. There is another and more expeditious method of solving 
this problem, by spacing the perpendiculars at equal distances, and taking 
the lengths of all the perpendicular lines ; then adding the whole toge* 
ther, excepting the foremost and aftermost, of which only the one half 
is to be taken, and multiplying by the mean distance between each, as in 
the following example. 
Let us suppose the perpendiculars equally spaced, and to measure as 



Perpendiculars l..,7. 0. the half of which is 3. 10, 

2...... 8,* 10. 

3MMt>«**«* «^....*.««...^ 10. 0. 

4 i 19. 0, 

5 ••«••••• .. .13. 0. 

6.,» •«.«M**«**«**«»vA- 9« 

. ^ 7 «.,..M*.*w...«.«. 14. 10. 

8 15. 0. 

. , 9 14. 0. 

10 10. 2. 



11. ,.8. 0. the half of which is...4. 0. 



119. 5, 

Multiply by mw^t<tance]betweetieacho, 7« 0. 



44 ' CNTRO0UCTKHI. 

Area of one side of the middle line •••^••••.805. 7|* 

t. 



Whole area from 1 to U 1T9L 3; 

Area of the tcgment at the bow 53. 6L 



Total...l844. 9.Ncariyaibci9fe. 



The diflference arises from small fractioin not ivorthj of notke. 

It remains to be observed, that, with respect to similar exainpla« 
where the breadths increase or decrease very fast, with respect to each 
other, the nearer that every two adjacent transvnse lines, or pcrpendicif 
lars, are placed, the more exact will be the computatkm. 



MENSURATION OF SOLIDS, 

• • • 

MFINITIONS. 

A BODY or SOLID 18, as we have already defined it, a figure having three 
dimensions, namely, length, breadth, and thickness. And, as a tuperfi* 
cies is bounded by lines, so is a solid bounded by superficies. 

A Regular Body is a solid contained uader a certain number of similar, 
equal, and regular plane figures. 

A Prim is a soliil» whose ends are equal, parallel, and similar. If the 
ends be triangles, it is called a triangular prism; If square, a square 
prism ; if pentagons, a pentagonal prism, 3cc. 

A Cube is aaqufre prism, leaving six equal sides, peipendicularto each 
other. 

A ParalUlopiped, or parallelopipedon, is a body having six rectangular 
fides, every opposite pair of which are similar, parallel, and equal. 

A Cylinder is a round prism, hating circles Ibr Ha ends ; anil being 
therefore in form of aroUing strae. 

A Fyrmm4 is a ioKd havmg any plane figure for its base, as a square, 
triangle, or polygon, &c. to sides are triangles which fliset In a point 
at the top called the vertex. 

The pyramid, like the prism, is called triangular, square, &c. according 
to its number of sides. 

A Cone is a round pyraniid, whose base is a circle, whence it gfidually 
tapers to the vertex. 

A Sfkere, pr g1ohe» is a solid boonded by one uniform convex mrfoee, 
every point of which is equally distant from a point within, called the 
centre. Thesphere may be conoovedtobefonnedby tberotatkmof a 
semi-circle about its diameter. 

The Axis of a solid is a line, or imaginary line, drawn from the middle 
of one and to the middle of the opposite end, and about which it may 
turn. Hence the axis of a cone is a straight line or imaginary line from 
the vertex to the middle of the base. 

If the axis be perpendicular to the base, the cone is said to be a n{fil 
cone. If otherwise, it is called a Kaknon or oblique cone. The laine of 
a pyramid or other figure. 
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The AUUude or height of a solid is a line draw n bom H^ fmf mmtfp, 
perpendicular to its base. In a right prttm or pyittaid thb • iMnw^ 
equal to tbeizU; but, in to oblique one, the iMtude ii the perpendicu- 
lar nde of a richt«igled tiiangle, oT which the hypothenuse b the axis. 

The fi^iMrt of a aolid k a pait M otf the lop, b J 1 plane paiaUd to 

the base. 

A Fruutm or tnuik » a pait that mnaini after the tegment is 

cut off. 

The Zone of a sphere is a part intercepted bdweok two parallel 
planes ; and is the difference between two aegmenli. If the ends, or 
planes, be equally dntant Iran tfaeoentie,oii both ildeiytb^ 

a middle aoiie. ^ 

The Sector of a sphere is a figure formed by a [ " "'TkT* ""1 
segment less than a hemi-sphere or half a sphere, \ M f 
united with a cone having the same base with \ Mg WL / 
the segment and its vertex in the centre of the '^..^j^L^.^^^ 
sphere. „ * ' • 

poaed to begenerated by the revolution of the x^^^^^^^^^a 
aegment of a circle about its chord, as A B. ^^^^^^^^ 

A Spheroid, being formed by a conic section, it expUined hcrealUr 
imdcr the head of " Conic Sectiani .'^ 

Pkoblem 1. To find the solid Content of a Cube, 

BvLE. Multiply the length, breadth, and depth (which are all equal) 
into one another; aad the last product will be the oootantrequired^ 

ExAMPLB. What Is the solid content of acub^wlioaeleqgth,bicadth, 

nnd depthy are each equal to 17 inches ? 

17x 17=^89 ; and 289X 17=4913 inches ; this divided by 1728, the 
number of cufiic inches in a foo^ gives 2 feet 1457 inches } or, by duode- 
cimals, 2 feet 10 inches solid. 

PaOBUM t. Tbjhid tke wHd ComUnt of a TmndUlapiptd, ' 

BuLE. Multiply the length by the breadth, and that product by the 
depth or height. 

Example. Required the solid content of the parallelopipedon, whose 
length is 4 feet 8 inches, breadth 3 feet 6 inches, and depth 2 feet 5 

inches. 

4 Feet 8 inches multiplied by 3 feet 6 inches produces 16 feet 4 
inches ; and this product, multiplied 1^ d feet 5 inches^ producct 30 
feet 5 inches and |, the solid content nquhed. 

Bouk Find the area of its base, and multiply it by the height or 
length. The product will be the ana nqnued, whether the prism be 
trianguhurorsqiiare,ordf any otheifigure,^ a pentagon, cylinder, lrc» • 

ExAvru. Suppose thesection to hnn legnlar heKagon(as in Problem 
7#pflge, ) whose area is. 9 fest 7 jnchci» and the length t feet. 
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H«e^9'ft«t 7 iadMs, imrit^cd by 1 feet, producei IS ibet and ime 
imit, itMoU itthe toKd eoHleiit • 

PkOBLltM 4. Tojkd the toRd (Untent of o Pyramid, orofu (Vne. 

Rule. Find the area of the base, multiply that area by 
the height, and divide the product by three. The quotient 
will be the solid content required. Or, which is the same 
In effect, find (he area of the base and multiply it by one 
tMrd Of the height. 

Example 1. Kequired the solid content of a pyramid, 
whose base is a regular hexagon^ and area 2 feet 7 inciies, 
as in Problem 3, and height 7 feet. 

In this case, as before, 2 feet 7 inches multiplied by 7 feet produces IJJ 
feet one inch, one third of which, or 6 feet and ^ of an inch, is the solid 
content of the pyramid. 

Example 2. Required the solid content of a cone, the diameter of 
whose base is 20 inches, and its height 63 inches. 
9y Problem 8, page 39, find the area of the baie thus : 
As 1 : 3. 14l6 : : 80 : : 62.832, the circumference. . 
Thta multiply..'*... 62.832, the drcumference, 

By 5. , « or one fourtJ»of the dijuneter. 

Product 314.16 the area of the base, 
Which, multiplied by 21 inches; one-third of the height, 

' Produces 6597.36 inches; or 3.82 feet neady, the solid 
. ■ sspassss^ ' content. 

Problem 5 . To find the tolid Content of a Sphen 9t l?Me. 

RoLB. ("ind, the cube of its dimeter or axis, aad muUipfy it by 
.5236. 



Example. Required the solidity of a globe, whose dtaoMter^ aadftli 
18 inches. 

18 X 18 X 18 is equal to 5832 the cube. 

Therefore 6832 

Multiplied by the decimal...5236 

Pkoduccs 3053.6 cubic ttichef, the scfldoontent; 



pB0BLEtf-6« Tafimd the mUd Content of the Fnutum^tfa Cone or 

Fy'omid, 

RviiS. Add one sum the treas of the two ends, and the Vnean 
pro^iottaOBai between them, or the sqotre root of their product ; and 
take one^third of that sum for a mean area ; which, ffuitipiied by the 
height of the frustum, will give tiie solid coateat. 
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If the ends be regular plane figintty tlie mean area will be fbaiid bj 
multiplying one third of the correspodding tabular number belonging to 
the puh gon, (see page 3S), by the sumftrinog^ by aikling together the 
square of » sideiof each end, and the pfodoct «f thi lirti lidii: > 

If the liiiiliim be .mb.dt m •vnl^lthe.ntei mrnyriU ht 
iomd by multiplying .96lS (or «iMPthifd«f ««7B54) by the. 
•am arising, by adding together the fqiMiet of the two 
diameters and the product of the two. 

Or, if the circumferences be used in like manner, instead 
of their diameters, the multiplier will be .02654, instead of 
.8618. . . » . . 

Example 1. Bequired the content of a pentagonal frustum, 
whose height Is 4 feet, each side of tl)e base. 1 foot 6 inches, 
aod each side of the lesser end 9 inches. 

. 18 Side of the base 9 Side of lesser end 18 Side of the base. 
18 Do. P Vok 9Sidethelenerend« 

324 Square of ^basp4-8l Squ. of small end-{-l62 Mean propor.ssS07. 

Now d67. the sum,'.^ the al^ve^ divided by 3, gives J 99 : . 

Aa^.»iM»m faibuiar and flMillipller oftbe pCBti«»B» 
fij^... .'^89, fram above^ 

Gives 325. 170153 the mean area. 
This by 4. , heieht in feet. 

Produces 1300.6l^l9f'Ahyi thb, siiccaslUlrdtvidM by l^ snid YS^ 

144^ gives 9^032 feet, tfid conteot of the frnslbm. 

Example 2. Required the frustum of a cone, whose hdght is37 inches, 
and the diameters of its ends 32 and 22 inches. 

32 Greater diam. SSLessdiam. • 3S Greater diam. 

32 Do. 22 Do. 22SmaUerdo. 

— — Sum. 

1024Sq.oflowfrdia. ,^Si^ofUp.diii.704>leaDpiopbrtioaal»29l2. 

Now....;; .«2lfi!ft;«»m atroye. 
By......... .8168 oonsttth^ Multiplier, 

Froduces 479.5616 Cubic inches, or 10^683 cubic £eet, the content. 




FlmLSM 7. ToJm4, the Soiidil^ ^ a Weffge^ 

RVLS. To the lengjtti H( tfie edge add iwioethe length of the bade 
or base, and resenre the sum ; multiply the height of the wedge by the 
breadth of the base ; then multiply this product by the resenrcd sum, 
and take orfe sixth of the last product for tiie conteot. 
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-whose height ar altitude A L is 13 inches, its edge 
UkG 18 inches ; the length ofitobMeBSflSiaeiet^ 
and its breadth B R 4 inches. 

18 Inches, length of edge. Height 12 Inches. 

26 base. Breadth 4 

26 . • — . . . 

70 H) 




6(3360(560 Inchn the caotcttt. 



CONIC SECTIONS. 

•CoNtc SscnoNs are figures which are formed by th(e intersection of a 
cone with a plane, either perpendicularly, horizontally, or obliquely ; for, 
according to the different positions of the cutting plane, five different fi- 
gures or sections are produced ; namely, a triangle, a circle, an ellipse, a 
parabola, and an hyperbola. The three latter are, however^ the onlj 
figuret to which the term Conic Sections is properly applicdr 



If the cutting plane pass through the vertex of the 
cone, and any part of the base, the section will be a 
Irianf/eas VHG. 

If tlie plane cut the cone parallel to tlie hasci or make 
no angle with it, the section will be a drdis as A ^. 




If thecoiie beoitobfi<iUely through both iM^, or if the 
plane be inclined to the base in a less angle than the side of 
the cone, the section is an e^Z^^y as T S c ». 




If the plane cuts the cone parsUel to one ride» or if ^the 
cutting plane and the side of the cone make equal angles 
-wkh thebase^tlieBectionis aiwroteAiy as'P'Ai'^, • 
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If the cutting plane makes a greater angle with the base 
than the side of the cone makes, the section is called an hyper- 
boia, as A C D : and, if the plane be continued so as to cut 
an opposite cone, the latter is called the opposite hyperbola 
lothe tmery at B £. 

The verljeoof a eooiewolioD aie thepeinti whmthe 
cutting plane meets the opposite sidn of the cone, or the 
sides of the vertical triangular section, as A and B. The el- 
lipse and the opposite hyperbolas, therefore, have each two 
vertices; but the parabola only one; unless the other be 
considered as at an infinite distance. 

The axis or transverse cUatneter is the Uac or distance A B 
between the vertices, and the middle point of the tcanmae 
it the centre of the conic section. 
.A Diameter it any right line drawn through the 
centre, and termiiiated on each side by the 
curve : and the extremities of the diameter, or 
its intersections with the curve, are its vertices, a.| 
as CD. 

The trangverse diameler of an hyperbola is that 
pvt of the axit intcfoepted between the veiticei 
of the opporite tectioot. 

The conjugate aru is a line, E F, dfiwn through the ccntie of the 

tion and perpendicular to the transverse. 
An ordinate is a line perpendicular to the tranverse axis, as ^A. ^ 
An abscissa is that part of the axis A h, between the ordinate and the 

Vertex. 

The parameter of any diameter is a third proportional to that diameter 
*Bd its conjugate. 

Rom these definitions it will appear, that the conic sections are in 

themselves a system of r^lar curves naturally allied to each other, and 
that one is changed into another by increase or diminution. Thus the 
curvature of a circle being ever so little increased or diminished passes 
into an ellipse. Also, the centre of the ellipse going off infinitely, and the 
curvature being thereby diminished, it is changed into the parabola : and 
*gain, the curvature of the parabola, being ever so little changed, pro- 
<Ivcet the first of the hypetbohn; the Innumerable species of which will 
>fi arise in gradation by a diminution of the curvature, until at length, 
^ last hyperbola will end in a right line. Whence it is manifest, that 
*very regular curvature, like that of the circle, from the circle itself to a 
light line, is a conical curvature, and distinguished with its peculiar 
Dame, according to the degree of curvature. 

In short, a circle may change into an ellipsis, the ellipsis into a parabo- 
la> the parabola into an hypertx>la, and the hyperbola into a plane isosce« 
|ci triangle. And the centre of th^ circle, which it itt focus, divides 
Itself into two foci, so soon as the circle begins to degenerate Into an 
dlipsb: but when the ellipsis changes into a parabola, one end of it flies 
<)pai,one of its foci vanishes, and the remaining focus goes along with the 
pantbola until the latter degenerates into an hyperbola. And, when the 
l^yperbola degenerates into a plane isosceles triangle, this focus becomes 
^ vertical point of the triangle, namely the vertex of the ccine. So 
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that the centre of the base of the cone may be said to paM gradually 
through ail tiie sections until it arrive at the vertex. 

As the science of conies is of the highest utility in the theory and 
practice of naval archltectuie, we htve entered the mart foAj into an ear 
p^anatum of *' Come Seciimt»^ For, from the aegmenls of civelcii^ and var 
rious elliptical curves, are formed the moulds used for constructing the 
draughts and plans of ships ; to which may be added, that the bows of 
aU vessels are, or should he, constructed from the properties of the cone. 

A Spheroid or Ellipsoid, is a solid generated by the revolu- 
tion of an ellipse about one of its axes* It b a prolate sphe- 
*ioid, when the levolution ia made about the trantvcne axia ; 
qnd an oblate ooe^ when about the ooojugate axit. 

A Conoid is a solid formed by the revolution of a 

parabola or hyperbola al>oiit the axis. It is accordingly 
called either a parabolic or hyperbolic conoid. The 
former is also called a paraboloid, and the latter an 
hyperboloid. 

A spindle is formed by any of the three sections re- 
volving alMNit a double ordinate, like the drcidar spindle. 

A Segment of either of the conic solids is a part cot olf alike fop by ** 
plane parallel to the base ; and a Fnuhim is the part left next the base 
after the segment is cut off. 

Problem 1. To dacrilte an Ellipse or ElUpiis, 

Let A B be the transverse, "f J ft I >t 

G D the conjugate, and C the 
centre. With the radius A C 
and centre G, describe an arc 
cutting A B iu the points £, e ; a 
which are called tlue fod of the 
ellipse. 

Now assume any point g in 
the tranverse, and with the 
radii g A, g B, and centres 
Ec, describe two arcs intersecting in F, which will be a point in the 
curve of the ellipse. And thus, by assuming a number of points/, A» 
In the transverse, may as many points in the curve be found as are re- 
quired. Then, with the edge of a mould, or a steady hand, draw a cvvve 
through all these points. 

Or, o/i^eroue, take a thread of the lengthof the transverse, and fasten its 
ends with two pius in the foci E, e. Then stretch the thread, and it ^ill 
reach to F in the curve : and, by moving a pencil round, withil^ tijift 
thread, keeping it always stretched, it will trace out the cMipaCt 

* 

PboblbmS. Tdjmdike Laigih qf ike E^ik (have. 

Rule. Multij>ly the sum of the transverse and oopjug^le djaaetflfl byt 
1.5708, and tl$e piioducjt will be||ie q^^iHofe^Gfi ytfy meailyj. 
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ExAMFLC. Required the length of an elliptic curve, whose conjugate 

is 40, and transverse 60 feet. 

Conjugate 40 Constant Multiplier 1.5708 

Transverse 60 100 



Sum 100 ' Product 157.08 Answer. 



Problem 3. To fnd the Area of an Ellipse. 

KuLE. Multiply the trapsversc by the conjugate, and the product by 
.7854 for the area. Or, multiply .7834 by the one axis and the product 
again by the other. 

Example. Required the area of an ellipse, whose transverse and con- 
Jugate are 48 and 36 feet. 

Conjugate 36 - Or, Multiplier .7854 
Transverse 48 Conjugate 36 



17.^8 . 28.2744 

Multiplier .7854 48 



1357.1712 Area 1357.1712 Area. 



Problem 4. The Trangrerse, Conjugate, and Ordinate of a7i Ellipse 
being given, to find the Abscissas. 

Pule. From the square of half the conjugate subtract the square of 
the ordinate; and extract the square root of the remainder. Then say. 
As the conjugate is to the transverse 

So is that square root to half the difference of the abscissas. 
Then add this half difference to half the transverse for the greater alj- 
scissa; and subtract it for the less. 

Example. What are the two abscissas to the ordi- 
nate 12, the axes being 40 and 30? 

Transverse ... 40, one half is 20 

Conjugate.... 30, the square of \ (15) is 225 
Ordinate 12, the square is 144 

<y/81=9. Difference... 81 

Now as 30 : 40 :: 9 : 12. Therefore 20 and 20 

12 12 



Longer Abscissa 32 Shorter 8 



Problem 5. T/c Conjugate, Ordinate, and Abscissa of an Ellipse 
being given, to find the JVansverse. 

EvLE. From the square of half the conjugate subtract the square of 
the ordinate ; and extract the root of the remainder. Next, add this root 
to the half conjugate, if the less abscissa be given, but subtract it when 

e2 
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* Mtowing proportion. 

As the square of the ordinate 
Is to the product of the conjugate and abficista* 
So is the sum or difference, found at above^ 
To the tnunrene. 

EzAWLC. The conjugale 30, the ordinate 18« and the abiciin 18 
^Ten; required the transvene. 

Conjugate 30, the square of one half is 225 
Ordinate 12^ the square is 144 

Difference 81 the root is 9* 

Haltonjugate 15+root 9=24. And conjugate 30X abidiMr 18a540. 
Then as 144 : 540: : 84 : 90; the required tranivefie. 



Problem 6. The Transverse, Ordinate, and Abscissa, of' an ElUpiC 
bang given, to Jind the Conjugate, 



Bulb. As the square root of the product of the two 

Is to the ordinate. 
So is the transverse 
To the conjugate. 

Example. The transverse 90, the ordinate 12^ and the absdsia 18, 
being given; required the conju^te diameter? 

90—18=72; and 72x 18=1296. of which the root is J6. 
Therelbfe«as36: 18:: 90 :30« the required conjugate. 



PfiOBLBM 7. The Abscissa, Transverse, and ConjugtiU ^tkt EU^ 
being given, to Jind the Ordinaie* 

BVLB. Am the transverse 

Is to the conjugate. 

So is the square root of the product of the two abscisna 
To the ordinate. 

ExAnns. The transverse flO, the absdisa 18, and the conjugate 30 
given, required t he ordina te. 

As90:80:: (^78x 18 or v^l896) 36 1 18 theiequndcfdioate. 

Problem 8. To Jind the Area of an Elliptic Segment, whote ba»e u 
parallel to either of the Axes, 

Rule. Divide the height of the segment by that axis of the ellipse of 
which it is a part: and find, in the table of circular segments inserted 
hereafter, a circular segment, having the same versed sine (or height) as 
this. Multiply the area so found, and the two axes successively, and the 
last product will be the required area of the segment. 
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.Example. Required the area of the elliptic eeg- 
nent ABC, whose height B£ is 20, and the axes 
PG,BH,40iDdtO. 

d0-r00s.8i2 ; the BntDber conciponding to which 
in the table it ,iS9773 

Mtiltiplj bj 40 coigugvte 

5.190920 

90 transverse 



FkodQct 487.1888 required ivea. 

If great nicety be required, the proportional parts 
between the two neareil of tlie tabular hetghtt should 
betaken. 

FfeOBUMO. TodaerAetrtmthmeiaFaF' 

AP bebg an abfctna, and PQ its given or- 
dinate, bisect PQ in D; join DA, and draw 
D B perpendicular to it, Tlien transfier P B to 
AF and AC in the axis produced* F will 
then be what is called the focus. 

Now draw several double ordinates, G H G, 
CFG, &c. and with the radii C A, C H, &c. 
and fiom F« as a centre, describe arcs, cutting 
tbe corresponding crdnates hi the points O 6, 
&c. through which the curve is to be drawn. 

The line G F G is called the jianHMlcr. 

Problem 10. To find the Area of a Parabola. 

KuLE. Multiply the base by the height, and take two-thirds of the 
product ibr the area; every parabola being et^ual to ^ of the circuniscrii»* 
ing parallelogram. 

£aLAiinju What is the area of a parabday whose height is IS and 

base 18. 

18 X 18=216; two-thiids of which is 144, the area. 




10. To amtruct or dactibe an Hyperbola* 
let C be the centre of 
tbe hyperbola, or the mid- 
dle of tbe transverse A B; 
and BD perpendicular to 
A B, and equal to half the 
conjugate. 

From C, as a centre, 
vith radius C D, describe 
an are meeting A B pro- 
duced in £ and €^ which 
are the two Jbd of the hjr* 
pcMa« 







/ 


a 
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Then, assuming several points, tis fghi, in the transverse produced, 
■with the radii A f, B/, A g, B^, &c. from E e, as centres, describe arcs 
intersecting in the several points k, through which the hyperbolic curve 
is to be dnwn. 

FiOBLBM 11. To Jmd the SoUdity of* Sfkenid, 

Rule. Multiply the square of the revolving axis by the fixed axis, 
and multiply the product by .5236 for the solid content. 

Example. Required tlie content of a prolate sphe- 
roid, the transverse or fixed axis of which is 45, and 
tit Kfolviog axis 35. 

35 
35 

12 J5 square of revolviog axis. 
Multiplied by 45 fixed axis. 



Pfoduct 55125 

.5235 eonsttnt myltiplier. 

Solid Content 28863.4500 



PkOBLBM 12. To find tkc SoMty ^apwMh Conoid, 

KvLB. Square the diameter of the base, muUiplj that by the beight, 
and the prodtict again by .3027, for the soUditj. 

ExAMPLB. Required the solidity of the parap e 
bokrid, whose height C D is 35, and the diame- 
ter of its base 45? 

45 

45 



2025 square of the base 
35 height 



70875 prodnct 

.3927 constant multiplier 



27832.61^5 the soUdity of the paraboloid. 
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OF THE 

SPECIFIC GRAVITY OF BODIES. 

^^^^ t 

By Specific Gravity is meant tlie comparative dilTerence in the weight 
or gravity of two bodies of equal bulk; hence called wSao lelatiTe or 
dbmpatative gmvitj, became we judge of it by comparison. 

The absotnte gmvtty of a body !$ the force with which It tends down- 
wards; and Is always proportional (o the density of the body without any 
fCgard to its mgnitude; so that a pound of cork is as heavy as a pound 
of gold. But the specific gravity of bodies arc their relative weights 
under the same magnitude, and are proportional to their density. Thus 
a cubic foot of lead is heavier than a cubic foot of fir; for lead, being 
more dense than &t, contains, under the same bulk, a greater quantity of 
matter. ' 

LAWS OF THE SPECIFIC GRAVITY OF BODIES. 

K If two bodies be equal in hulk, their specific gravities are to each 
other as their weights, or as their densities. 

2. If two bodies be of the same specific gravity or density, their abso* 
lute weights will be as their magnitudes. 

3* In Miei of the same weight, the specific gra? ities are reciprocally 
at their bulks^ 

4. The specific gravities of all bodies are in a ratio compounded of the 
direct ratio of their weights and the reciprocal ratio of their magnitudes. 

And hence, again, the specific gravities are as the <lensities. 

5. Tiie absolute gravities or weights of bodies are in the conipound 
ratio of their specific gravities and magnitudes or bulks. 

6. The magnitudes of bodies ate directly as their weights, and recipro- 
cally as their specific gravities. 

7. A body specifically heavier than a fluid, loses as much of its weight 
^hen Immersed in it, as is equal to the weight of a quantity of the fluid 
«f the^same iHilk or magnitude^ 

Hence, since the specific gravities are as the absolute gravities under 
the same bulk; the specific gravity of tiie fluid will be to that of the 
body immersed, as the part of the weight lost by the solid is to the 
whole weight. 

And hence the specific gravities of fluids are as the weights lost by the 
tame solid immersed in them. 

In the following table of specific gravities, the numbers express the 
number of avoirdupon ounces in a cubic foot of each body; that of com* 
mon or rain water beii^ just iOOO ounces. To determine, therefore, the 
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specific giayitj of any subitaiioe hetvier duw irater, wmgh any ghren 

quantity of that substance in air, in a common balance, and afterwards 
weigh it in water, carefully noting its loss of weight; divide its whole ab- 
solute gravity, or weiglit of the substance in air by its kns of weight in 
water, and you will iiave its true specific gravity. 



A TABLB OF SPBCinO GKAV1T1B8. 



Fine Copper ... 9000 
Iron fiom 7827 to 7645 


Ebony 1177 1 

Mahogany .,•« 1063 
Box Wood .... 1030 


IRain Water ... 1000 
Cork 240 


Licnum Vit^r ... 13^7 


River Water... 1009 


Common Air . 1.232 



These numbers being the weight of a cubic foot, or 1728 cubic inches, 
of each of the bodies in avoirdupois ounces; by proportion, the quantity 
in any other weight, or the weight of any other quantity, may be leadiljr 
known. 



Problem 1. To Jind the Magnitude of any Body from it* Wcif^ht* 

Rule. As the tabular specific gravity of the body 

Is to its weight in avoirdupois ounces, 

So is one cubic foot, or 1728 cubic inches. 

To its content in feet or inches, respectivdy. 
EzAMFLB 1. Required the content of an irregular piece of diy oak* 
which weighs 234/fr. or 3744of .? 

Sp. gr. oz. Oz. Cub. In. Cub. In. 

As 925 : 3744 :: 17^^ : 6994| or 4 feet 8 inches, the cubic Content. 

Example 2. How many cubic feet are there in a ton weight of dry 
elm, of which the specific gravity is 600 oar. or Z7iibJ 

lb. lb. in n ton. ft. ft. 

Zl\ : 2240 :: 1 : 39.73, the Content. 

PaOBLBM 2. To^ind ih» Weight iff a Body from ite JUffgnitede. 

RoiB. As one cubic foot, or 1728 cubic inches* 

Is to the content of the body. 
So is its tabular specific gravity 
To the weight of the body. 

Example. Required the weight of apiece of dry fir timber, 25 feet 
long, and I fool 6 inches square? 

'i he length 2b ft, x 1 ft, 6in.X 1 ft, 6 »n.=.56/f. 3 in. the Content. 
ft. ft. JVfc, fr. 

Therefore, as 1 : &6| :: 550 : the weight; or 10342ftt.sl7av<. dOOt. 

Proislem 3. To find the Specific Gravity of a Body, 

1. If Uie body bt? lieavier than water, weigh it both in water and out 
of water, and take the difference, which will be the weight lost in water. 
Then stale liie question thus ; 
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As the weight lost in water 
Is to the whole weight, 
So is the specific gravity of water 
To the specific gravity of the body. ^ 
A piece of fine copper weighed 0^. but In water only SA. Bequiied ift 
specific gnvlty? 

&. lb. o%. ox. 

As 1 : 9 1000 (the spec grav. of water) : 9000 the spec grav. required. 



2. If the body be lighter than water, so that it will not wholly sinlc» 
aifiz to It a piece of another body heavier than water, so that the whole 
nay sink together. Then weigh them both together and separately, in 
water and out of it. Next find how much each losei in water, by sub- 
tiaoking its weight in water from its weight when out of it. Subtract the 
leaser of these remainders from the greater; then a/. 

As the last remainder 

Is to the weight of the light body in air^ 

So is the specific gravity of water 

To the specific gravity of the Ixidy. 
Suppose a piece of code weighs in air, and that a piece of lead, 
which weighs 100/6. in air and 91*17 in water is affixed to it; and that the 
compound weighs 12/6. In waier. Required the specific gra?lty of tho 
corlE. 

100 in air 125 
91.17 in water 19 



8.83 




Then, as the last remainder 104.17 : 25 :: 1000 : 240, the 

specific gravity required. 
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DESCRIPTION OF THE SLIDING RULE 

I . .. 

GENCaALLY USED SY 

SHIPWaiGHTS AND MAn'MAKERS; 

4 

WITH 

OBSERVATIONS UPON UMBER, 

RULES FOR ITS ADMEASUREMENT, ^c. ^e. 



The sliding rule is generally made of box- wood, and consists of two 
pieoei» or legs, each of tweWe inches in length, which are connected to* 
gether by a folding joint. Upon its surfoces and edges are engraved 
fines graduated into lhK:tional portions, &c. paiticidarly adapted to ship* 
building, carpentry, mastmaking, &c. 

On the one side are twenty- four inches, subdivided into halves, quarters, 
and eighths. Between this line of inches, when the rule is shut, are con- 
tained either several plane scales, subdivided into twelfth parts, which are 
used in planning dimensions that are taken in feet and inches; or, frac- 
tional propoftkmi of the diflfeient diameten of naiti, &c, at their quar- 
ten, heads, and heeb, as they bear to the fivaa diameter at the 
partnere. 

On the other side are contained a Guttler's line, (or a line of nuinbers) 
marked A; the slide, whose two edges are marked B and C ; the inverted 
line, marked D ; and the girt line, E. This side likewise contains either 
a table shewing the value of a load, or fifty cubic feet, of timber, at all 
prices, from sixpence to two shillings per foot ; or, otherwise, proportions 
kfr finding the lengths and diameten of all masts, yards, &c. 

The outside edge, supposing the rale open, is divided into SOO equal 
parts, for the more readily finding the decimal of inches and their parts, 
and for use occasionally as a scale of equal parts. Thus, as to the r^dily 
finding the decimal of any given number of inches, suppose it were 
wanted for 7\ inches; against 7\ inches will be found, on the outer edge, 
a corresponding division of 62|, which, decimally expressed, is .625. 

On the inside edges are two divisions of lines, which may be used 
Indifferently for the same purpose, namely, the eight-squaring of a four- 
sided piece. The one is marked E, signifying E4gf, and the other M, 
for E^kt-tquare from the Middle Line*, They are thus used: Take 
with compasses, horn either of these edges, as many divisioos and their 

* These lines are not given oo the common sliding rale ; but they will alwajrs 
be found oh Steel's Improved Role, for the use or Mastmakers and Ship* 
Wrights. — S«?e ** The Art of making MaslSy" &.c. published by P. Steel, Little 
Tower-hiU,London, «ud intended as an acoompanyiog volume to the pre^nt work. 
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parts as the diameter of the four-sided piece has inches and parts, and 
set off that distance from the four sides, if the line marked Edge wa» 
used; or from the middle of each side, if the line marked Eight-square 
V8S used. The angles being taken off to those pointt will leave an oct»- 
goO| or eigit-square piece. 

DESCUPTION AKD USB OP TOT GUNTER's LINE. 

The npper line, naiked A, b the Gunter*8 line, or double line of niiin^ 
ben» togarithmically divided; aad, under it» atlider, divided in the same 
manner on both of its edges, the upper edge marked B, the lower edge 
C: by moving which slider, problems are solved instnimentaUy, in the, 
lame manner as by logarithms arithmetically. 

It is divided into a hundred parts ; every tenth whereof is numbered, 
beginning with one and ending with ten: so that* If the first great divi- 
aon, maiked 1, stands foit one tenth of any mteger; the next division, 
naiked 2, will stand for two-tenths; 3, three-tenths; and so on : and the 
intermediate divisions will, in like manner, represent one-hondredth parts 
of the same integer. If each of the great divisions represent ten inte- 
gers, then will the lesser divisions stand for integers; and, if each of the 
greater divisions represent a hundred integers, the subdivisions will* be 
each ten; if thousands, then hundreds, &c. 

The line being thus constructed, it will be easy to iind any number 
upon it: and, that it may be done with expeditioo, where the spaees aie 
divided tulo ten parts betwixt the figures, every fifth is distinguished by 
kioger strokes than the tens. Now the value of these stroke^ is deteiw 
mined by the value of the figures, as before-mentioned; which being: ar- 
bitrary, their value must be determined before any number upon the line 
can be ascertained. If the number be less than 100, I at the leU-hand 
end may be unity, then 1 in the middle will be 10, 1 at the right-hand 
nA 100. The strokes, representing the tens in the first great division, 
^ be the tenths of units; and those in the next great dividon will be 
units. The short strokes between the tees are estimated according to 
their number: where there are 9 intermediates, each will be one-lOOth 
part of an unit in the left-hand division, and one tenth of an unit in the 
right-hand division. If there be only four intermediate strokes, each will 
be two-iooth parts or two-lOths of unity: and, if there be but one stroke, 
it will be five-iOOth parts or five-lOths of unity. 

If 4 were re(|uifed, look Ibr that figure In the left-hand division : if 20, 
it will he at 8 in the right-hand division; if 4( or 45 count 5 strokes be*' 
yond the figure 4 in the left-hand division; if 400 Ivere required, the first 
1 at the l<;ft must be accounted 10, the next 1 a hundred: so, figure 4 
ill the right-hand division will be 400; 430 will be three strokes beyond 
figure 4; 435 will be in the middle betwixt the third and fourth stroke 
beyond figure 4; if 433, a little more than one-quarter of the space be- 
tvixt the third and fourth stroke must be taken. 

• MULTIPLICATION AT THE LINE OF NUMBW* 

Bull. Raoe 1, on the slide, under either of the given numbers; thm» 
ilnve the other given wimber oa the dide^ ttnmt^ the light hiuidoB 
^ndtybthefiediML 



iO USE OF THE SUDING &ULE, &c. 

Example. Multiply 7 by 5. Set l, upon the lineB, to S, upon tlie 

ExAMPLS. Multiply 98 by 8. Here, 98, wben 1 to 8 on the first divi- 
mtm tie only considered as units, would reach beyond the end of the line ; 
therefore, 1 at the beginning of the line must be accounted 10 ; so, 98 will 
lie found in the first division : then, set 10, on the line B, under 80, in the 
first division on the line A, and over 98, upon the line B, is 784, the pro- 
duct required upon A. When the slide is thus set, we have the product of 
apy number, multiplied by 8 ; for, above 20 is 160, above 50 is 400, 
w^toft 180 is 960 ; and, as 800, on theslide, goes beyond the line upon tiie 
role, in this and the like cases, the value of the figures, as obaerved befefe^ 
raustbe altered ; and 1 at the beginning uinst be 100 ; then, above Sor 
$00, we have 1600 the product 

DIVISION BY THB LINK OF KUMBBBS. 

Tan is only the reverse of multiplication ; for, set the divisor, on the 
fUde, against 1 on the rule; and, against the dividend, on the slide, the 
i|00tient will be found upon the rule. 

EaMMPUt. let 48 be divided by 8. Set 8, upon the slide, against 1 
upon the middle of the line A ; and, above 48, upon the slide, is 6, upon 
the line A, the quotient sought. In this position, without moving the 
slide, the quotient of any number divided by 8 is readily seen. 

Hence, to reduce a vulgar fraction into a decimal, add a cipher to each 
part of the fraction ; and, if the denominator, upon theslide, is set against 
10, upon line A, then, above the numeraftor upon the slide, will be found 
the decimal fraction upon the line A. Thus, the vulgar ftaotioa for |S 
will be46und to be .75 hi dedroals. 

BVLB OF THBBB BT THB LINB OF KUMBBB8. 

Rule. Set the first term, upon the slide, against the aeoond term, upon 
the line A; and, above the tbvd tm, upon the slide, willbeftand the 
fourth term sought, upon the Ime A* 

Example. Suppose 50 feet of timber (or one load) cost 05 shillings, 
what win 370 feet (or 5 loads 90 feet) come to. As 50 $65:: 970: 351. 

Set 50, upon theslide, under 65, upon A : then, above 970, upon the 
slide, is 351, upon A, the value of 270 feet of timber. It is indifferent 
whether the first term be taken on the slide or on the rule, provided the 
third term be taken on the same line as the first. Neither is it material 
which of the means is taken for the second term, for, as 50 : 270 : : 65 : 
351. 

But, as the answer to the above and timlhr questions b sometimes 
quired in pounds, this must agafai be divided by 90 ; and the operation by 
arithmetic would be 351-rflOs=17/. lis. By the rule, 1, on the slide, is 
placed under 20, or figure 9, in the first division of the line A ; then, 
under 351, upon the same line, is, upon the line B, 17, and 3 of the small 
divisions nearly, which are fifths, each of which in this case must be 
reckoned As. so that 17 and almost 3-fifths will be 17/. or, as 50 : 
31, 5s, : : 270 : 17/. 1 U. Place 50, or figure 5, upon the slide, under 3 aad 
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^ tenths, upon line A,=5s. then above 270, upon tb^ stidiB, is 17 and 
nearly of a pound, upon the line A. 

Example. What is the 4. of 64 ? As the -J of 8 is 5, say, by the rule of 
three, if 8 gives 5» what will 04 give? The answer wUl be 40 : for, as 
8:5:: 64: 40. 

OF MBASURINO PLANK. ' 

All plank Is considered as an oblong square, and measured la a plain 
fnhce, without any regard to its thickness ; and all the varieties thereof 
may be reduced to the Rule of Three by the foUowiog proportions. 
As 1 : length in feet : : breadth in feet : ^ 
As 12 : length in feet : : breadth in inches : larea in feet. 

As 144 : length in inches : :bretdth in inchct : J 

Example. Let there be 3 planks of the following dimensions. 



as IS 

U 18 



! I ^ 

mltWt'. JtMMly:l8 4 
M I : SOs s l.tS neartjr : 37 5 
M 1 t 15 : : 13 nearly : 82 5 



or,u 19:90:: 11 tlS4 
or,m KtSOtt tS;ST6 
or,as 19t ISi ; 18:996 



or.at mtM»i«lt>18f 
or, as 144t9flDts15tSr C 
or,ai 144il80t:l8:996 



Here every example is done three different ways, containing nine dif- 
ferent questions in the Rule of Three. Their solutions will be found as 
before directed ; for, if 1, at the beginning of the slide, be accounted 
l-tenth, 1 in fhe middle vrill be unity. If, then, this 1, in the middle of 
theslide, be aet against SO, upon the line A» then will .99.neat1y be against 
18 feet 4 inches. As the breadth, in the first question, is less than one 
foot, the decimal of 11 inches must be taken from the outside edge of the 
rule, w hich will be found to be .92 nearly : or, if 12 be set under iJO, then 
om 11 will be 18 feet 4 inches, which is the general way of measuring 
plank : or, if 144 be set under 240, then above 11 will be 18 feet 4 inches. 
The same may be said of all the rest 

Though alt plank la measured aa a surfing the vahie la estimated lij 
tlieload, which la 50 ftet soHd. The folk>wing pioporlwn will aem to 
fiad how many supeificial feet of pkmk will make a load, viz. aa IIm 
iaelim thidc : IS : : 50 (the aolkl feet in a load) : the lupciifiQal ftet, 

ExAMPLB. How many superficial feet of 2, 3, 4, 5, 6, inches plank will 
ndceakiBd? 

Set 2, upon the slide, under Ifi, upon A ; then will 5 or 50, on the 
fiae B, be under 3 in the next division, or 300, upon the line A ; 
•od 90 for the others, as 2 : 12 : : 50 : 306 | as 3 : 12 : : 50 : 800 | aa 4 ; 
18:: 50: 150 | as 5 : 12 : : 50: 120 | as 6 : 12 : : 50 : 100. 

Hence it may be found, tliat the number of superficial feet to a load of 
tliickstuff or plank, from 10 inches to \ i inch in thickness will be as 
follows: 

' m, Ig, ki, iD, im. it, hi in, im. ig. ig, 

TbwkncM 10 9 8 7 6 5 4 3 fii 2 tf 

//. //. y>. ff. ff. fi- ft- ft- ft. ft- 

la a load 60 ^.66 75 85,71 iOO 120 150 SOO 240 3^0 400 
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63 USE OF TliE ffUDlKG RULE, &cc. 

OF MEASURING SQUARED OR S1D£D TIMBER IN GENERAL. 

FniD a 'superficial content, as if it was plank : this multiplied by the 
thickness in inches, and the product divided by 12, the quotient wiU bO 
the content in feet So, to both operations, the proportions are> 

Jst. As 12 : lengtii in feet : : breadtlj in incites : area in feet. 

Sd. As 12 : area in feet : : thickness in inches : contents in feet. 

Or^ as 1 : breadth in inches : ': thickness m Inches : a fourth Bomber. - 

'Aid, as 144 : fourth mimber : : l^gth in £eet : eoiianiaht ftet* 

• That is, multiply the breadth by thetliickness, if both be Inches, and 
the product by liie length in feeti divide the last prodsct by 144, the 
quotient will be the length hi feet. 

Example. Required the content of a. piece of timber JO feet bn^, 21 
Broad, and 25 inches tiiick. 

1st. as 12 : 30 0 : : 21 : 52 6 or, as 1 : 21 : : 25 : 525 0 
Then, as 12 ; 52 6 :: 25 : 109 4^ or, as 144 : 525 : : 30 : 109 4^ 

By the line of numhen> the slide must be drawn twice : first, 12, on 
the slide, set under 30, upon A ; then, 21 wlU be under 52.5, upon A : 
secondly, 12 under 52.5 and over 25 will be 109*5, upon A. This is quite 
near enough ; as, in measuring timber contents, nothing less than | a 
foot or .5 is used : or 1 placed under 21, upon A, over 25, will be 525 ; 
and, if 144 be placed under 525, over 30, will be 109.5, nearly as before. 
There is no necessily to account the value of the fourth proportionals to 
the three first numbers ; for, if a small mark be made with a pejicli, so 
as the slide n^y be moved till 12 or I44heunder^ it will answer the same: 
but as an inconveniency may attend this, make use of the inverted line, • 
which perfonms the operation by once moving the slide. 

* 

SUBSCRIPTION AMD VSB OF TBB fKYERTED UNE D 

Tm slide moves between two double lines of numbers, of which the 
Icrwer one ir inverted in such a amnner, that 12 upon the slide is exactlj* 
over 12 upon the inverted line, marked at the end D ; so, 50, 60, &:c, 
ujjon the invt-rted line, are as much to the left hand of the point 12 as 50, 
60, &c. &c. are to the right hand of the point 12 upon the line A. In ex- 
l^essing the inverted line, we begin at the right hand ; and, because 
die distance li e t wuen 1 and 12 is more than that betwixt 12 and 100, the 
inverted .Ime begins at 1.4, foi^ 1 would extend beyond the end of the 
rule. 

7^he slider having two double lines of numbers, graduated exactly as 
the line A, whatever way the slide is iijovcd, the point 12 upon A, and the. 
point 12 upon the line C will be both against the same number. 

to MEASURE TIMUERBY THE INVERTED UNE, WHEN THE liRKADTU AND 
THICKNESS AEE UNEQUAL AND BOTH GITEM IN INCHES^ AND THE 
'LENGTH IN FEET. 

KuLE. PJace either the breadth or thickness upon the slide ; suppose 
the thickMn 2j^inchi8B, to-21 inches, the breadth, upon the Inserted line; 

* This line U not intrsduead OB thk-eomnMn slidiag nde^ TliegirtUiie o* tliat 
rule is generallj marked i>» 

t 

A 
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USEOFTHESUDING RULE, &c. 



then, under the length, suppose 30 feet, upon the line A, is 109.5 nearly, 
vpon the line B, the contents. 

Ex ample. Suppose a piece of timber 20 feet long, 18 inches broad, 
and 15 inches thick : set 18, upon the slide, line C, over 15 on the in- 
verted line ; and, under 20, upon the line A, is 37|, the contents upon the 
line B. ' 

DESCRIPTION AND USE OF THE SINGLE LINE, COMMONLY CALLED 

THE GIRT-L1NE, £, 

The single line, called the girt-line, is marked E, and its radius is equal 
to two radii of any of the other lines : it is broke for the easier measure- 
ment of timter, and figured 4, 5, 6, 7, 8, 9, 10, 20, 30, &c. From 4 to 5 
it is divided into 10 parts, and so on from 5 to 10, thence to the end into 
fourths and quarters. 

TO FIND A MEAN PROPORTIONAL BETWEEN ANY TWO GIVEN NUMBERS. 

Rule. Set one of the given numbers upon C over the same number 
upon E ; and then, under the other given number upon C, is the geo- 
metrical mean sought upon E. 

Example. Let the numbers given be 29 and 43, set the one number 29 
on C to the same number on E ; then, under the number 43 on C stands 
their mean proportional 35.3 on E, the mean sought. 

TO SQUARE ANY NUMBER BY THE RULE. 

Suppose it be required to square 23. Set 1 on B to 23 on A ; then, 
against 23 on B stands 529 on A, which is the square of 23. 

TO EXTRACT THE SQUARE ROOT BY THE RULE. 

Set the middle division on the line marked C to 10 on the line E ; then, 
if the given number consists of 2, 4, or 6, places of figures, it is to be 
found on the first, or left hand, half of the line C ; but if it consists of 3, 5, 
or 7 figures, it is to be found on the right hand part of the line ; opposite 
to which, on the line E, is the square root retjuired. 

Examples. 1. Required the square root of 64 ? 

The middle division, or 1 on the slide, being placed against 10 on the 
Jine E ; then, opposite to 64 on the first part of C, is 8 the square root 
required. 

2. Required the square root of 121? 

The slide being placed as before, then opposite 121, on the second 
part of the slide, is 1 1, its square root, on the line E. 

TO MEASURE UNBaUAL-SIDED TIMBER BY THE GIBT-LINB. 

Rule. Set 12, upon the girt-line E, to the length on the line C, and, 
over the mean, ujjon the line E, are the contents upon C. 

Example. Let the length of a piece of timber be 13 feet, the breadth 
23 inches, and the depth 13 inches. Seek the mean as above, and 
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there nuke a 6ne pencil stroke; then set 12 upon the line E to 13 feet, the 
kogth, upon C i and, over 17*33, or fine stroke, upon is 27 feet, the 
contentB* 

TO MEASUBB TAPBft TIIIUB. 

Rule. The length being measured in feet, note one-third of it, which 
if found thm : let 3» on the lide A, to the length, upon the lineB ; tlieo« 
under 1» upon A» is the third part upon B. Then, if the Mlkl be round 
timber, measure the diameter at each end in inches, and subtract the less 

diameter from the greater, add half the differenrrto the less diameter, the 
sum is the diameter in the middle of the piece. Then, set 13.54 on the girt 
to the length on the line C ; and, over the middle diameter, Qn the girt, is 
a fourth number on the line C. Again, set 13.54, on the girl-line, to the 
third part of the length, on the line C ; then, agaunt half the difference 
on the girt-line, is another iburth number, upon the fine d these two 
Iburth numbers added together gi?e the contents. 

Example. Suppose the length to be 87 feet, (one-third whereof is 9), 
the greater diameter 8S inches, and the lesKr 18« the sum of the two will 
be 40, their difbence 4, and half-difference 2. The hdMiileRiice 2, 

added to the less diameter, gives 20 inches for the diameter in the middle. 

Now, set 13.54, on the girt-line, to 27, on the line C ; and, over 20, 
upon the girt, is 58.9 feet. Again, set 13.54, on the girt-line, under 9, 
upon the line C ; and, over 2, upon the girt-line, (represented by 20.) 
is . 196 parts ; therefore by adding 58.9 feet to . 196 feet, the sum is 59.096 
feet, the contents. 

If the timber be square, and have the same dimensions; that is, the 
length S7 feet, thesideof the greater end 88 inches, and that of the leiser 
end 18 inches : to find the content, set 12, upon the gurHiae, to 87, tlie 
length upon C ; and, over 20 inches, the side of the mean square, on the 
girt-line, is 75.4 feet, upon C. Again, set 12, upon the girt-line, to 9 feet, 
one-third of the length, upon the line C ; and, over 2 inches, half the dif- 
ference of the sides of the squares of the ends, on the girt-line, is .85 parts 
pf a foot, both together make 75.65 feet, the content of the solid. 

Tkegirt, or tmw t fer m te , <f atnearmmdpkeeqfiimber given, to JM 
tketiie of tiUi9uanmUkm,ot tke nmmber ^iaeket^m tUk, wkgm tht 
round timber it tquare^. 

Set 10, upon A, to 9, upon B ; then, against the girt, or drcumferenoe, 
on A, are the inches for the side of a square, on the line B. 



OF MEASURING TIMBER, &c. 

TiMBM Is generally divided into the following classes ; viz. Rough 
timber, square or hewn timber, sided timber, thickstutl, and plank. By 
rough timber is understood limber of the full size of the tree, as it grows, 
without the lup, top, and bark (uuless the timber is bought standing) ; if 
so, it is generally sold by the lot, and then the buyer can only be guided 
by hu judgment^ botfl la regard to the quality and quantity. 
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Rough timber may be kept in piles, shedded over, without injury, for. 
six years or more ; it is nevertheie*^ c(>rta)n, that timJMry in all tkfuitkm, 
may be kept in a state of seasoning too long. 

When timber is converting, it should bespread about as much as pos* 
nble, that the moulds may be the more readily applied on the most suitable 
pieces. By which great saving of timber mU be made hi the conver- 
M. This practice night also be of great advantage in ponit of strength 
to the ship ; as there would be no occasion to use any timber but such as 
is of proper size and growth. The French have long made it a practice 
to convert the timber in the place where it grows ; a practice much to be 
recommended here, particularly in some inland counties, where there are 
many fine oaks, not purchased for siiip-building, owing to the great ex- 
pense of carriage. 

N. B. Winter felled timber is always to be preferred to (hat felled in 
other seasons ; but to this may be attached the extra expence of 

barking the tree standing. 
All timber is bought and sold by the load, and a load is fifty feet, which 
is supposed to weigh a ton, or twenly hundred weight ; but some reckon 
forty feet of rough or unhewn timber to the load ; for they say, that, as 
hewn timber is measured by the square, it is very nearly exact ; but rough 
tiiQber, being measured by the girt (or quarter compass), which is more 
tbanone-iifth less than exact, therefore, in the buying and selling of tim* 
her, it amounts to much the skme, whether it is measured to the girt, at 
forty feet solid to the load, or measured exactly at fifty feet to a load, the 
price being in proportion. In the King's yards forty feet of hewn timber 
is reckoned a ton, and fifty feet of such timber goes to a load* 

TO MEASURE AND COMPUTE THE SOLIDITY OF ROUND OR ROUGH TIMBER, 
WHBV TBB TREE IS STRAIGHT, AMD THE ENDS EQUAL OR NEAILT SO. 

BULB Ip OR COMMON BULB. 

Multiply the square of onc^foarth of the circumference by the 
length, and the product will be the solidity, or the contents. 

The circumference is taken by a leather strap, or a tape, a small cord, 

or line ; and that circumference, divided into four, is termed the girt: tliis 
is considered as though it was the side of a square, whose area is agreeable 
to thesection of the tree at that place where it was girted. 

BxAliPLE. What is the solid content of a tree, whose circumference 

is 64 inches, and the length 24 feet ? 

One-fourth of 64 is 1 foot 4 inches, which, multiplied by 1 foot 4 inches, 
is equal to 1 foot 9 inches, and 4 twelfths or seconds. 

•Then 1 foot 9 inches and 4 seconds, multiplied by S4 feet, is equal to 
48 feet 8 inches^ the solidity. 

BT THE SLtDtNO RULE; 

As the length upon C : 12 or 10 upon £ : : quarter girt, in 12thsor lOtlis^ 
on E : the content on C. 

Note 1. But, if the tree should not he straight, then the length must 
Btither be taken on the concave or convex side, but in the middle. 

F . 
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TO MEASURE AND COMPUTE THE SOLIDITY OF ROUND OR ROUGH TOCOBR 
WHEN THE TR££ TAPERS, OR IS UMEaUAIXY TBICK. 

Bulb 2. When the trae it tapoiogt gird In tlw middle, Ibr the mam 
tP*^> ^» W'^ it at tlie two ends, and take Jaalf the sum of the drcam- 
ftrance of the two. But, when the tree is very inregulir, gird it in as 

many places as are thought necessary, and find the contents of each part 
separately: or else, add all the girths together, and divide tlje sum by 
their number; which gives (as supposed) the mean circumference: 
the fourth of wiiich, squared and multiplied by the lengthy gives the 
•olid contents. 

Example. A tapering tree is girt in four places, the girths being as 
foilovtr : hrstt 3 feet 9 inches ; second, 4 feet 5 inches ; third, 4 feet 9 
inches; and ibuith, 5 ftet 9 hiches : the length l>euig 90 feet, what is the 
iolidity? 

To 3 feet 9 inches add 4 feet 5 inches, add 4 feet 9 inches, add 5 feet 
9 Inches ; the sum is equal to 18 feet 8 inciiet; this, divided by 4, is equal 

to 4 feet 8 inches, the mean compass. 

Then 4 feet 8 inches, divided by 4, is equal to 1 foot 2 inches; multi- 
plied by 1 foot 2 inches, is equal to 1 foot 4 inches 4-twelfths ; 1 foot 4 
inches 4-twelfths, multiplied by 'iQ, is equal to 27 feet 2 inches and 
S-twelfths, the solidity. 

NoTB 8. This rule, wliich Is commonly used, gives the answer about 
one-iburth less than the true quantity would be after the tree is hewed 
aquare in the usual way ; so that it seems intended to make an allow- 
ance for the squaring of the tree. When the true quantity ii d^ 
■ired, use the foUowing rale. 

TO MBASVBB AND COMPUTB TUB TRVB SOUDITT OP BOUND OB BOVGH* 

TIIIBBB. 

RuLB 3. Multiply one-fifth of the mean girth by double tiie length, and 
the product will be the cdntent veiyneariy. 

Example. What are the tnie solid contents of a tree, whose circumfer- 
ence is 64 Inches, and the length 94feet7 

One-fifth of 64 is 18. 9. 7, which, multiplied by 48 feet, n equal (o 50 
feet 7 inches 8 partit, the troe solidity. 

BT TBB SLIDING BULB. 

As the double kngth^m C: ISorlOonE: : l4lfth of thegirt, m Ittbs 
o^lOths,on£ : theoonteiiteonC. - 

. TO HBASUBB AND COIIFVTB TUB SOUDITT OP SUCH TBSBt AS BAVB 

THBIB BABK ON. 

In measuring such Umber for sale, it is common to make an altowance 
or deductkm to the buyer on account of the bmk, which is generaOy 
one-twelfth part of the circumference. Hdt dcdoctien bdng made, k 
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supposed to reduce Uie compan to that which the tice will hate when jihe 
bark is stripped off. 

KuLB 4. From the given circumference, deduct the allowance for 
bark ; and, with the remAhiinj; compass hnd the soUdity by one of the 
foregoing rules. 

Example. A tree is 40 feet long and 2 feet 8 inches quarter compaa: 
required the solid contents, allowing l-12th for bark. 

l*12th of 2 feet 8 inches is 2 in. 8 pts. ; then from 2 ft. 8 in. deducting 
t in. 8 pts. leaves 2 ft. 5 in. 4 pts. reduced quarter. Then 2 ft 5 in. 4 pts. 
multiplied by 40 feet, H equal to 97ft.9in. 4 pts. the lolid oontent 

This it the daas of limber utuaily bought by meichant-buiiden ; and, 
to give some idea of the price, we annex the prices per ibot given for the 
undermentioned trees, bought in the year 1803, and measured after each 
tree was felled and stript. The buyer had the lop, top, and bark, to de- 
fray theexpences of felling and clearing ; and the trees were measured as 
hr as each would hold seven inches girt or twenty-eight inches circum- 
ference. 

The feOowing were the pricea per foot, according to the reipcetife 
meetings: 100 feet, 4t. ML per foot ; 90 feet, it. $d. ; 80 feet, 4«« ; 70 
feet, 3s. 9d. ; 60 fVet, 3$. 6d. 50 feet, 3$. 3d.i 40 feet, 3t. ; 30 fee^ 

St. 9d. ; and 20 feet, 2s. 6d. 

The next class is the square or hewn timber, which is always squared 
by the merchants before it is served into the King's or other yards for 
the purpose of ship building. Hence the defects are more easily disco- 
vered, and proper abatements made In the price aeeoidmgly. 

The contMoU for the Navy say, that ail timber nmst be i^pnred in 
focfa n manner, that the smn of the breadth of the ihdii taken off shall 
not be less than twice the sum of the wanes ; if tbey are less, tiien the 
King's measurers cause the uppersides to be hewed until the dimensions 
are reduced to the terms above-mentioned ; and, when the timber is mea- 
sured, the sides of it, thus squared, are taken by a pair of callipers each 
way, and the two squares so taken are added together, the half of their 
sum gives a mean whicli, being multiplied by itsdf, and then Into the 
length, produces tlie contents. 

The last method of squaring rough timber, in .order for measuring, is, 
that the four squares shall lie equal to the two diameters, or more 
possible, Tlx. 
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TO MBABI/RE AND COMPUTE THE SOLIDITY OF SQUART; TlMBBly HM 
JIECEIV£D INTO THE KING AND OTH£R YA&OS. , . 

As» in consequenceof the gteat irregularity in tht gio«vth of that timber 

which is most useful in fthip-building, the talcing a moan out of seve- 
ral girths or dimensions is not sufficiently accuratei the method liiat is used 
in tlie Kinjr's and other yards is, to measure the tree into as many lengths 
as the measurers shall judge pr')per ; (that is, they mark olTthe (lillerent 
lengths as far as the tree regularly tapers ;) and then find the contents of 
.each length separately, and add the whole together ; thus are the contents 
of the whole tree obtained, with' branches or boughs measuring two feet 
compass, or six inches girt, which are reckoned as timber ; their solidity 
being computed and added to that of the tree: but, so much of the trunk, 
boughs, or branches, as measiue less than six inches, are not esteemed 
timber, and therefore not added to the other contents. 

Rule 5. Measure the tree into as many lengths as may be judged ne- 
cessary, then find the contents of each length as follows : when the lengths 
are set otf, take the size of the tree upon the parts that are squared both 
ways, and exactly in the middle of each length ; then add the two 
squares together ; next take one half, which will give m mean square ; 
multiply the mean square bgr itself, and the product by the respective 
length, the last product will be the contents : next add the contents of 
every length so found, and the total will be the solidity of the whc^ tree 
iii feet ; which, being divided by £.0, the quotient will be the number of 
loads contained in the whole tree or number of trees. 

Note 1 . The mean square is a geometrical mean proportional between 
the mean breadth and thickness ; that is, the square root of their pro- 
duct. Sometimes unskilful measurers use the arithmetical mean in- 
stead of it, that is half their sum ; but this is always erroneous ; and, 
the more so, is the breadth and depth dUfer the more ham each 
other. 

Example. Required the solidity of a tree, whose dimensions are as 
follow : fint length 18 feet ; the square 16 indies by 18 inches ; second 
length 12 feet ; square 14 inches by IS inches ; third length 10 feet ; 
square 10 inches by S inches ; one branch, length 9 feet ; square 8 inches 
by 6 inches ; and another branch, length 8 feet ; square 9 inches by 
7 inches* 

f/. in. ft. in. ft. in, ft. in. ft. in. 

1 5X1 5s0 0 1x18 0a3G. 1 6 Contentsofthelst length. 
1 1 IX 1 lasl 2 ix 12 0=14 1 0 Second length. 
^ -( 9X 9=0 6 9X 10 0= 5 7 6 Third length. 

S)quare ) 4 ^ ^ ^ o= 3 o 9 Of one brlhch. 

8X 8=0 54x R0=3e8 Of the other branch. 



Solidity of the tree.. .62 5 5 



The calculating of the dimensions by llguresas above, shews the exact 
contents of the tree (accorduig to the rule observed) to the twelfth part of 
an inch ; but, as that would be so very tedious in measuring timber lor 
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sale, or in receiving it into store, the measurers, for quick dispatch, make 
use of the sliding rale ; by which they calculate no nearer than to the 
half of a foot in the contents of each length ; but that will be pf little or 

no consequence ; because the loss thereby will not be more than the odd 

• inches in the above tree. After finding the contents of each length, by 

• the siidinc: ru\c, they proceed as before, by adding them all iotoonesum 
for the contents of the whole. 

TO FIND THE CONTENTS OF EACH LENGTH MV THE SLIDING RULE. 

As 12 on the girt line, is to the length on the slider ; so is tlie mem 
$jmare on the girt line, to the eouUut* on the slider. 

TO MEASURE AND COMFUTF. THE SOLIDITY OF THICKSTI FF AND PLANK, 

AS RF.CF.IVED INTO THK KINg's AND OTIILU YAllDS. 

TtuLE. Multiply tlie whole Ini^rtli of the plank by the breadth (aken 
correctly in the middle, and the product will be tlie s-opiMlicial contents ; 
then, to find the solidity or nuu^l)er of loads contained tiierein, look for 
the thickness of plank or thickstuflf, as given in a foregoing table, in thi^ 
Motion, under which will be (bund the feet in a load, or divisor for dividing 
the 8uper6cial contents in feet, in order to give the solidity in loads. 

Example 1. Required, the number of loads contained in a piece of 
10-inch thickstuir, the length of which is 49 feet, and the breadth, taken to 
the middle, 1 ibotil'inches. 

49 feetx by llootO inches is85 feet 0 inches, which-rby 60 is 1 load 
85 feet. 

EzAMPLB 2. Suppose that there are ten planks of 2\ inches thickness, 
each measuring '2 \ feet in length, and 13 inches broad in the middle, re» 

quired the number of loads contained therein r 

fe(?txby 1 foot I inch is '26 feet, which X by 10 is '260 feet superfi- 
cial contents. Then 260 feet divided by 240 is equal to 1 load 20 feet, 
the solidity required. 

BY THE SLIDING kVLB. 

As 12 on the slider is to the breadth on the rule, so is the length on the 
ilider to the contents on the rule. 

In the foregoing examples are contained all the cases that generally oc- 
cur in the admeasuring of timber for sale ; but, when timber b regularly 
and smoothly hewu, the solidities of such pieces had best be computed by 
the rules given for prisms, pyramids, cones. Sec, and their frustums. 

In converting timber in the forest, great care should be taken to pre- 
serve it as large and as circular as possible, from a consideration of the 
great use of large and compass limber ; but it should be observed, at the 
same time, to adliere to the custom of squaring it by the rule before men- 
tioned, as, if not so squared, the detriment would not only be in the felse 
measure; but, the defects which might appear, were the timber truly 
squared, might remain unseen. And, as the defects in timber are of the 
utmost consequence, it should always be well examined when received or 
purchased, that the buyer may have an opportunity of having something 
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abated in propoKion to the nature of the defect. The defects in tiin- 
ber are various, but it is chiefly owing to the barrenness of the soil, as, in 
loose and broken ground, the timber is generally shaky, which is a very 
pernicious defect. 

Lopping of tiiiiber, or the mlfeiing of ctttle to iuowse upon it, often 
occaii o i M it to rot and decay* Bat & greatest enemies to the growth of . 
yoong timber are rabbits ;^ ibr, where there h a nomlier of these animals, 
a spontaneous shoot can no sooner Appear above the ground Imt it is de- 
stroyed. Sound timber is generally produced in those places where the 
earth consists of strong clay ; for which reason, timber of English growth 
is found to be so far preferable to that of other countries ; for, though some 
of the best sort of East<country plank is very flexible, and consequently 
useful ibr many purposes ; yet it Is often faahd very unserviceabie, as it 
Is, too frequently, either shaken, fbxey, dmsy, wurm eaten, or lull of ra^ 
tin knots ; therefore, timber of English growth certainly has the prefer- 
ence, even after it has stood so hmg^ ik$t age has made it pliable and 
past the time allowed for growth, as It is even then allowed to be as durable 
as any other in its full strength. 
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7 6 TABLES OF AREAS AND SEGMENTS. 



TABLE of the AREAS of the SEGMENTS of a CIRCLE, whose 
diameter k unity, and supposed to be divided into 1000 equal 
' pajrtsr • 



ExPLAKATiOH. Each number in the column of yirea Se?. is the area of the 
circular segment whose heii^ht, or the versed sine of its arc, is the mmiber 
immediately on the left of it, in the column of heisr/ils; the diameter of 
the circle being one, and its whole area .7S539S. For the use and exam- 
, pte«, see the lait page. 



1 

1 Height. 


Area Seg . 


/Hrlgbt. 


Area Seg. 


Height. 


Area Stg. 


Height. 


AreaScg. 


! .001 


.000048 


.037 


.009383 


- 

.073 


.025714 


.109 


.046381 


.002 


.000119 


.038 


.009763 


.074 


.026236 


.110 


.047005 


.003 


.000219 


.039 


.010148 


.075 


.026761 


.111 


.047632 


.004 


.000337 


.040 


.01.0537 


.076 


.027289 


.112 


.048262 


.005 


.000470 


.041 


.010931 


.077 


.027821 


' .113 


.048894 


.006 


.000618 


.042 


.01 1330 


.078 


.028356 


•114 


.049528 


.007 


.000779 


.043 


.011734 


.079 


.028894 


.115 


.050165 


•Wo 






ni c>^ Ao 


AfiA 


.029435 


.HQ 


.000804 


.009 


.001135 


.045 


.012554 


.081 


.029979 


.117 


.051446 
. .052090 


.010 


,001329 


.046 


.012971 


.082 


.030526 


.118 


.011 


.001533 


.047 


.013392 


.083 


.031076 


.119 


.052736 


.012 


.001746 


.048 


.013818 


.084 


•031629 


.120 


.053385 


.013 


.00196S 


.049 


.014247 


.085 


.032186 


.121 


.054036 


.014 


.002199 


.050 


.014681 


.086 


.032745 


.122 


.054689 


.015 


.002438 


.051 


.0151 19 


.087 


.033307 


.123 


.055345 


.016 


.002685 


.052 


.015561 


.088 


.033872 


.124 


.056003 


.017 


.008940 


.053 


.016007 


.089 


.034441 


.125 


.056663 


.018. 


^003202 


.054 


.016457 


.090 


.035011 


.126 


.057326 


.019 


.003471 


.055 


.016911 


.091 


.035585 


.127 


.057i991 


.020 


.003748 


.056 


.017369 


.092 


.036162 


.128 


.058658 


.021 


.004031 


.057 


.017831 


.093 


.036741 


.129 


.059327 


.022 


.004322 


.058 


.018296 


.094 


.037323 


.130 


.059999 


.023 


.004618 


.059 


.01871)6 


.095 


.037909 


.131 


.060672 


.024 


.004921 


.060 


.019239 


.096 


.038496 


.132 


.061348 


.025 


.005230 
.006540 


.061 


.019716- 
J)20196^ 


.097 
.098. 


.133 

.134 




.0S6l 


.062 


.03d6dO 


.0^*707 


.027 


.005867 


.063 


.020680 


.099 


.040276 


.135 


.063389 


.028 


.006194 


.064 


.021168 


.100 


.040875 


.136 


.064074 


.029 


.006527 


.065 


.021659 


.101 


.041476 


.137 


.064760 


.030 


.006865 


.066 


.022134 


.102 


.042080 


.138 


.0(304^19 


.031 


.007209 


.067 


.022652 


.103 


.042687 


.139 


.066140 


1 .032 


.007558 


.068 


.023154 


.104 


.043296 


.140 


.066833 


.033 


.007913 


.069 


.023659 


.105 


«043908. 


i .141 


• .067528 


.034 


.008273 


.070 


-.034168 


.106 


^044^ 


' .142 


.068225 




.008678 


.071 


.084680 


.107 


.045139 


.143 


.068924 


.036 


.009008 


.072 


.025195 


.108 

f 


.045759 


..1*4 


1.069625 
' 
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rJMBS or AUB AS- AND SEGMEim. 



n 



1 Heigkt. 


1 

Am Scff. 


1 

HdgbL 


Aret.acg. 


Height. 




Heigkt 


1 , 


1 .145 


.070328 


.192 


.105472 


.239 


.144091 


.286 


.185425 


1 .146 


.071033 


.193 


.106261 


.240 


.144944 


.287 


.1863-.?9 


1 .147 


.071741 


.194 


.107051 


.241 


.143799 


.288 


.lf>7234 


1 .148 


.072450 


.195 


.107842 


.242 


.146655 


.289 


.188140 


1 .149 


.073161 


.196 


.108636 


.243 


.147518 


.890 


.189047^ 


1 .150 


.073874 


.197 


.10943U 


.244 


.143371 


.891 


.189955 


1 .131 


.074589 


.198 


.110226 


.245 


.149830 


.292 


.190864 


I .152 


.075306 


.199 


.111024 


.246 


.150991 


.293 


.191773 


1 .153 


.076026 


.'200 


.111823 


.247 


.1309.-)3 


.294 


.192684 


1 .154 


.076747 


.201 


.112624 


.248 


.131S16 


.293 


.193396 


1 .155 


.077469 


.202 


.113426 


.249 


.152680 


.296 


.194309 


1 .156 


.078194 


.203 


.114230 


.250 


.133346 


.297 


.195-^22 


1 .157 


1078981 


.804 


.115035 


.231 


•154412 


.898 


.196337 


1 .158 


.079649 


.805 


.115842 


.252 


.155880 


.899 


.197858 


1 .159 


.080380 


.206 


.116650 


.233 


•156149 


.300 


.198168 


1 .160 


• OSl lli2 


.207 


.117460 


.254 


.137019 


.301 


.199085 


1 .161 


.081846 


.208 


.118271 


.255 


.157890 


.302 


.200003 


1 .162 


.082582 


.209 


.1 10083 


.236 


.138762 


.303 


.200922 


1 .163 


.083320 


.210 


.119S97 


.237 


.139636 


.304 


.201841 


1 .164 


.084059 


.211 


.120711^ 


.258 


.160310 


.305 


J202761 


1 .165 
1 .166 


.084801 
.085544 


.812 
.813 


.181529 
.188347 


.259 

.260 


.161386 


.306 


.803683 


.168863 

.163140 


.307 




1 .167 


.086289 


.214 


.123167 


.261 


.308 


.205527 


1 .168 


.087036 


.215 


.123988 


.262 


.164019 


.309 


.206451 


1 .169 


.087785 


.216 


.124810 


.263 


.164899 


.310 


.207376 


1 .170 


•08S333 


.217 


.123634 


.264 


.163780 


.311 


.208301 


1 .171 


•089287 


.218 


.126439 


.263 


.16()663 


.312 


.209227 


1 .172 


•090041 


.219 


.127285 


.266 


.167546 


.313 


.210154 


1 .173 


090797 


.820 


.188113 


.267 


.168430 


.314 


.811088 


1 .174 


•091554 


.881 


.188942 


.268 


.169315 


.315 


J21801] 


1 .175 


092313 


.222 


.129773 


.269 


.170202 


.316 


.212940 


1 .176 


•093074 


.223 


.130605 


.270 


.171089 


.317 


.213871 


1 .177 


•093836 


.224 


.131438 


.271 


.171978 


.318 


.214802 


1 .178 


•094601 


.225 


.132272 


.272 


.172867 


.319 


.215733 


1 .179 


■095366 


.226 


.133108 


.273 


.173758 


.320 


.216666 


1 .180 


•096134 


.227 


.133945 


.274 


.174649 


.321 


.217599 


1 .181 


•096903 


.888 


.134784 


.275 


.175548 


.388 


.818533 


1 .182 


•097674 


.889 


.135624 


.276 


.176435 


.323 


.819468 


1 .183 


•008447 


.230 


.136465 


.277 


.177330 


.324 


.220404 


1 .184 


•0992-2 1 


.231 


.137307 


.278 


.178225 


.325 


.221340 


1 .185 


•099997 


.232 


.138150 


.279 


.179122 


.326 


.222277 


1 .186 


•100774 


.233 


.138995 


.280 


.180019 


.327 


.223215 


1 . 187 


•101553 


.234 


.139841 


.281 


.180918 


.328 


.224154 


1 .188 


•102334 




.140688 


.282 


.181817 


.329 


.885093 


1 .189 


•103116 


.836 


.141537 


.283 


.188718 


.330 


.826033 


1 .100 
1 A9i 




.837 
.238 


.148387 
.143238 


.284 


.183619 
.184581 


.331 


.886974 
.387915 


■■IIXtflllM 


.104685 


.285 


.338 
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TABLES OF AREAS AND SEGMENTS. 



Height. 


Am S«f . 


Heifht. 


Am Reg. 


1 IMfht. 


Am Beg* 


1 

1 HdgBl. 










960011 


Al7 


^lOOSI 
.vc wo ■ 


459 


.351745 




OOOftAI i 

jncvvvi 1 






1 ^IS 




.460 












1 jIIO 
i •*ijr 




.461 


.353730 






.«J » o 


•X f IJfSv 


450 


31 1041 


.462 


.354736 






?7Q 


-379ROO 


.*VX I 


3140£Q 


.463 


.355732 








■ X / OOvf 1 




315016 

• V ft 1 V 


.464 


.356730 








J7Afl? J 


Ak)? 


316004 


.465 


.357727 






.oox 




A^4 
.**x** 




.406 


.358725 


.04 1 




18^ 




A9A 


317081 


.467 


•350723 






1 tvOV 


0779iJI 


A9A 


318070 


.468 


.360781 










197 


3 I 0050 


.469 


.361710 


.O't't 




.OOVI 




A98 


320048 


.470 


.362717 




O A/V7 1 S 


187 




AoQ 


321038 


.471 


.363715 


tAfi 






<?R 1 fii-> 


410 


3220^8 


.472 


.364713 




9 AO 1 0 1 


?8Q 




4^1 


3230 1 8 


-473 


.365712 


lAft 


^iAmtA 








3^4000 


.474 


.366710 






^1 






.385000 


.475 


.36770D 










434 


.3a6B92 


•476 


.368708 


.391 


OAjCAtA 








327882 


.477 


.369707 










4^6 


328874 


.478 


.370706 








9RRA7fi 


417 


320866 


.479 


.371705 


IK A 








438 


330858 


.480 


.372704 






.oy/ 


POOA'?'? 

.<CifV*»OX 


410 


311850 


.481 


.373703 


•OOO 


.XOU/ 1 J 


.oyo 


OO 1 i. 1 1 


440 


312843 


.482 


.374702 




0£ 1 fi'J ■} 




.xSrXvvV 


AAl 


333836 


.483 


.375702 






Ann 






334829 


.484 


.376702 






Ani 


QOASAO 


44"? 


315822 


.485 


.377701 


4/1/1 








AAA 


316816 


.486 


.378701 


.oOl 


OKK C 1 n 
•xOOO lU 


An^ 


.XWK' 1 1 




317810 


.487 


.379700 




O^f^AT 1 


And 


007'^0j 
.xit/ xy* 


446 


318804 


.488 


.380700 




.X0/4JJ 






A17 


11Q708 


.489 


.381699 


.30* 




.*Haj 




AAR 


1A0703 


400 


.388699 


Me 
•JOd 




AA7 
.4V/ 




.V Aw 




.491 


.383699 


' •900 


•WHIJbU 


Ana 

.4Uo 




A<&A 




4d2 


.384609 


*6\S7 






•4AdOA4 


4<&I 


1A.1777 


.403 


.385699 


.oOo 


of; oo iQ 


Ai n 




All? 


344772 


.404 


.386699 


.369 


.263213 


.411 


.304171 


.453 


.345768 




387699 


.370 


.264178 


.412 


.305155 


.454 


.J467r>4 


.496 


.388699 


.371 


.i65\U 


.413 


.306140 


.455 


.347759 


.4y7 


.389699 


.372 


.^661 11 


.414 


.307125 


.456 


.348755 


.498 


.300699 


J73 


.367078 


.415 


.308110 


.457 


.34<)75« 


.499 


.301699 


.174 


.066045 


.416 




.458 


.350748 

I 


.500 


.302699 
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USE OF THE FOREGOING TABLE OF AREAS. 

To find the area of the segment of a circle, whatever be the diameter, 
divide the height of the proposed segment by its own diameter, and the 
quotient will be a dednial to be fongbt in tbe eobmni of heights, agaimt 
which is tbe tabidar iret, liiiiilar to the propoted MgmeBty that if to be 
taken out This tabular area, mnhiplied by the square of tbe given diai* 
meter, will be tbe area of the segment required; nmihtf areas behig to 
each other as tiie squares of their diameters. 

EacAMPLB. Required the area of a iegoMot of a cirde whose diameter 

is 50 and height of the segment 4? 

50)4.00(0.08 the tabular height coRCSpoiidhig with .089435. 
Therefore multiply .029435 

By •• • 2500 the square of the diameter. 

Gifts •••••• 79.587500 the Frodocty Of Area required. 

If, in dividmg the given heigbl bj the iBanelery the quotient does not 
terminate in three places of decimals wHhout a fiactional remabider, then 

the area for that fractional part must be proportionally taken thus: 
having found the tabular area answering to the first three decimals of the 
quotient, take the ditference between it and the next following tabular 
area, which diflfcrence is to be multiplied by the fractional remaining 
part of the quotient, and the product will be the correspooding propor- 
tional part to be added to the first tabular area. 

Thus, if the given height of a segment be 4|. or 44333, kc, to the dia- 
meter 50, 

50)4.3333(0.0861 

The number answering to .060 n .098745 
llie next area is. .033307 



56i 

One third of which is 187 

Added to first area 032745 



.03S93!? Sum 

Mnltiiilicd bj 2500 Square of Dhineter. 



Gives 



8^2.330000 the Area required^ 



AN 

EXPLANATION OF THE TERMS 



VSBOIll 

SHIP BUILDING. 



Abaft. The hinder part of a ship, or toward the stern. 
ABOAKD. Within or upon a ship. 

ABREAST. Alongside of, or opposite to; as in case of two or more 
ships lying with thdr rides pandlel» and their heads eqnally advanced. 
With regard to objects vithln the ship, this term implies, on a line paral- 
lel with the beam, or at right angles with the ship's length. 

AFLOAT. Borne up, or supported by, the water. 

AFORE. The fore part of the ship, or towards the stem. 

AFT. Towards, or near, the stern. 

AFl ER BODY. That part of tlie ship's body abaft the midships or 
dead-flat. (&e Bodies. See also Dead Flat.) This term is, however, 
more particularly used in expressing the^ttre or tht^ai that part of the 
ship. (See Boot FLam, Pku L) 

AFTER PART of the SHIP. AU that part towards the stern from 
Dead Flat, Or, with regard to the relative position of things placed in 
the direction of the ship's length, the term after denotes that which is. 
nearest the stern. 

AFl'ER TIMBERS. All those timbers abaft the midships or bearing 
part of the ship. 

AHEAD. Any thing which is ritnated befbre the ship, in a line with 
her length, is said to be ahead of her. Objects on board are said to be 

taken ahead when removed towards the stem. 

' AIR FUNNEL. A cavity framed in the openings of the timbers, to 
admit fresh air into the ship, and convey the foul air out of it. They are, 
generally, and should bo, placed in the largest openings so as to be clear 
for passing the air freely. (See Figure of the Air Funnelt on Plate I.J 

AMIDSHIPS. In midships, or in the middle of the ship, either with 
regard to her length or br^th. Hence that timber, or frame, which 
has the greatest breadth and capacity in the ship is denominated the 
midship bend. (See Dead Flat. See ako Sheer Draugkt, Plate t,) 

ANCHOR. The instrument of iron, &€• used by means of a cab]e» (a 
confine the sliip when riding thereby. 

ANCIiOR LINING. The short pieces of plank, or of board, fastened 
to the sides of the ship, or to stantions under the fore chapel, to prevent 
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EXPLANATION OP TflB TE]IMS;:fte. h\ 

the bill of the anchor from tearing the ship's side, when fishing or draw- 
ing up the anchor. (Set Sheer Draught, Flatt L) It is only used in 
the navy, aad many ships upon which it was £tted have lately had it 
titoi«iMy. 

ANCHOR STOCK. Large chedn of otk bolted and hooped tog*> 
ther transversely to the upper end of the shank of tlie andior. 

To ANCHOR STOCK. To work planks in a manner resembling the 
stocks of anchors, by fashioning them in a tapering form, from the mid- 
dle, and working or fixing them over each other, so that the broad or 
middle part of one plank shall be immediately above or below the butts 
or ends of two others. (See Planking, Plate III,) This method, as it 
occ — i ooi a greater «omttiiiptioii in tbc convenioii» ihould only be wed 
wbere particolar tticogth it ieqaiied« at in the tpifkettings tinder tbe 
ports, &c. 

AN-END. The position of any mast, &c. when erected perpendicu- 
larly on the deck. The top-masts are said to be An-End when they are 
hoisted up to their usual station. This is also a common phrase for ex- 
pressing the driving of any thing in the direction of it& length, as to force 
one pluik, &e. to meet the iNittof another. 

ANGLE, f &e BiTBLLiNG.) 

APRON. A kind of ialie or inner stem, fayed on the aft tide of the 
stem, liom tlie head down to the dead-wood, in order to strengthen it. 
It is immediately above the foremost end of the keel, and conforms 
exactly to the shape of the stem, so that the convexity of one applied to 
the concavity of the other, forms one solid piece, which adds strength to 
tl»e stem and more- firmly connects it with the keel. (See Inboard 
WMsi, FkU IF.) ^ 

ABCH OF THE COVE. An optical moaldins vprang mr the 
cove at the lower part of the taiBud. * (Su FerpaHiculat Vkm tfikt 

.Stem, Plate 1.) 

ASTERN. Any distance abaft the ship, as opposed to aheaf. Ob» 
jecfs on board are said to be aitem when nearer to the stem of the ship. 

ATHWART. At right angles with the ship's length, or across the 
line of her ooune. Thus the stern frame stands atkatart wlien exactJy at 
: fight angles with tbe middle line of the thip't length. 

AVA^l The oonunand to itop or ceaae in any operatiaiiy at hi bowa* 
'ing» letting, &c. 

BACK OF THE POST. The after-face of the stem-post. 

BACK-STAYS. Ropes reaching from the topmast-heads to the after- 
part of each channel or to Stools called Backstay Stools, to support the 
iopmaitt, &c. and teoond the efibrts of the thnmdt when the mast it 
itrained by a pieit of tail u. a fresh wind. (See Snu/j **JH of Rigg- 

BACKSTAY STOOL. Ashort piece of broad plank, bolted edgeways 
to the ship's side, at the after end of the channels, to project, and for the 
security of, the dead-eyes and chains for the back-stays. Sometimes the 
channels are left long enough to answer the purpose, as shewn in the 
Sheer Draught, Plate L But this Is an unnecessary waste of plank in the 
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BACK-SWEEP. ('Sec Frames.) 
■ BADGE* A<ort of omtment fowi om tht qogtai of imiH f tifc 
tieir tiie ilfenif and oantabfaigy either « fiili Ibr th^ conveBienctof tllfe 
cabin, or the repreieoiitioii of it. It is commonly deoorafed-intb cimi 
Worfc, as marine figures, martial instruments, &c. 

BAG OF THE HEAD RAILS. The lowest part of the head-rails, 
or that part which partakes of the horizontal position. ( See Sheer Draught, 
FUiie 1.) ' 

feALtX)NY, Tte gallery In the ftem of Ivgo ships. (Su Skm 

•Draught, and Perpendicular View of the Stem, Plate I.) 

BALANCE FRAMES. Tliose /rame*, or bends of timber, of an 
equal capacity, or area, which are equally distant fiom the centre <tf 
gravity. fiSee Frames.) 

BALLAST. A quantity of iron, stone, gravel, or such like materials, 
'Aipo^ted ih a ship's hold,'When the has- no cargo, or too-little to brinff 
lier tUffidently low in the water. It is nsed to counteract the effiitt of-m 
urind upon the sails, and give the ship a proper stability, that she may be 
enabled to carry sail, without danger of oversetting. Some veasels are 
Stiff enough from their construction to shift without ballast. 

BALUS TERS. The ornamental pillars, placed along, or in front of, 
tlie batcoriy in the stem and quarters of large ibips. 

BARGE. f&eBoAts.) 

BARR« A -name given to small ships, especially to tqvare-stemed 
ships, having no head-rails, and to such as have thiee masts without a 

mizen top-sail. 

BARREL. The main piece of a capstan or steering wheel. (See 
CAWTAit and Stbbuno Wheel. See akt tkm mriida m ike plan tftie 

" BARS OF THE CAPSTANS AND 1»0ST. (See those ArticletO 

BASE. The foot or lowest part of a pillar; or that part of a body over 
which it rests, or is designed to rest. 

BAITENS, In general, light scantlings of wood. In ship-building, 
'krtig narrow laths of £r, whose ends are formed to correspond and ht 
into caclk other -iHtfa mortise and tenon. They are wied in setting fur 
tiie sheer-lines on a'sKip. In order to l>e the more conspicuous they ai^ 
painted black. Baitem used on the mould-loft floor for drawing lines, 
are narrow laths, of which some are accurately graduated and marked 
with feet, inches, and quarters, for setting-off distances. Battens for 
gratings are narrow thin laths of oak. ( See Gratings.) 
' nEAK«HEAD. The short platibrm at thelbie^rt of the uppe^deck, 
In large ships, placed at the height of the ports from the dedc, far iHt 
convenience of the chase-guns. Its termination aft is the bulk-head 
called the beak-head bulk-head, which incloses the ibre-part of the ship. 
(See Sheer Vrauf^fit, Plate I.) 

• ' BEAK-HEAD BEAM. The same as Cat Beam, which see under 
the article Bbavs; 
KAK-HEAD CABLINGS. Large cartings which are nsed to fiime 

the beak-head instead of a collar beam. 

BEAMS. The substantial pieces of timber, which stretch athwart the 
ship, firom side toside^ tojupport the deciu and keep the ship together 
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by means of the knees, &c. Their ends, being lodged on the clampt, 
keep the ship to her breadth. (See Plan of the Deck, Plate IV.) i 
A BEAM-ARM, or. FORK-B£AM, it ft oMd piet:e of timber, 
MttlyifftheiUMdeptk atthe btMD» icwpked, tiMM/ and bbM^ 
additional security to the sidd'of the beams, atihmt large openings in 
the decks, as the niaiii.liatolMra7^ aad the maiHiMMii: . (Set Fkm ^ ikt 
Deck, Plate 111.) 

fi&EAST-BEAMS are the beams at the fore>part of the quarter-deck 
lad raund-hcNiie, and after part of the fomtiuAc. . They aiie sided largo 
fhaiitheveal; wtfaoj Jiaveaaoniaiiitntalrail.hi thelroiity'fbrmfld fmn 

^ solid, and a n^bet one inch broader than its depth, which must bH 
efficient to bury the ends of the deals of the deck, with one inch abovd 
for a spurn water. To prevent splitting the beam in the rabbet, the nails 
of the deck should be crossed on each edge, or so driven, alternately, as 
t» form a zig-aag line. > i 

THE CAIVBEAM, «r BEA&HSAD -flBAlf, k ilie %iMdbl« 
beam hi the ship, generally made in two breadths, tabled and bolted lot 
fether. The fore-side is placed far enough forward to receive the heads 
of the stantions of the beak-head bulk-head« (See ImkMod WeHt», PkU4 
IV., and Half-breadth Plan, Plate I.) 

THE COULAR BEAM is tlie beam upon which the stantions of the 
btah^eadbulfelaeiidfliand. The iqpiicr ndoorit li kept wdl ^ th# 
Bpper side of the iqipet tek pofMlt» imd ieir dom iipM tlw a 
it the side. Bat its casting over the bow-sprit, in the middle, giving it a 
tana which in timber is not to be gotten without difficulty, a framing of 
two lai^e cartings, and a stantion on each side of the bowsprit, is now 
generally substituted in its place. ( See Inboard Warki, Plate IV,) * 

HAIJ* BEAMS aivdnrt beams introd«oedloiii|>^ Ike deck where 
there b aoftamiog; as in those places whate the bcaoMaie kepi wonder 
hy hatchways, ladderways, &c. They are let down on the clamps at the 
side; and, near midships, into fore and aft carlings. On some decks, 
abafl the mizen mast, they are generally of fir, and let into the side ties 
of carlings. (See Plan of the Deck, Plate III.) 

THE MIDSHIP BEAM is the longest beam of (lie ship, and k>dgeA 
hi the midship ftaaM^ cr kelweeB the widest fraow of 

PALLETING BEAMS, are those beams under the flat of the maga* 
sine, bread-room, and powder-room, where there is a double palleting. 
Those of the upper tier aie of fir, and rabbets taken out of their edges to 
form scuttles. 

BEAM LINE. A line rated along the inside of the ship, fore and aft^ 
iiKwmg the uppersidis of the beaoK at the iMe of the sMp. 

BEARDING. Dhninishiog tfae edge opsiBftoe of a piece of timber 
or plank, &c. from a given line, as on the deadmood, eka^t, p lm U t tke en^ 
J^e-railx, Sec. (See Midship Sections, Plate III.) 

BEARDING LINE. A curved line occasioned by bearding or re- 
ducing the deadacod to the form of the ship's body. The deudwood being 
Med suflkkmOyt iMs fine Is eaffied high enough to pi«?enl the kielsef 
Ike timbers hi the eam-hvem ftorn ninniflg to ft sharp edge^ andionns' • 
rabbet for the timbers to step on: henoettls «Aea ctifed the St^pfhig. 
Xiac (SceSkeerJkmt^tFieteL) 

08 
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BED. A solid finuning of timber, to rcoeive and auppoit the mntar 

in a bomb ve$»eL 
0EI> or BABKEL SCREWS. (See^tmn.) 
BEETLE. A Im^ maltel, wed by cMilkeifl, Ibr diMag in tfaoP 

teeming irnvt to open the seams in order for caulking. 

BELLFRY. An ornamental framing, made of stantions at the after 
beaim of the forecastle, ^vith a covering or top, under which the ship's 
bell it hang, in hrge ihipt the ttantiom are mpported by knees. In 
small ships it is frequently built over the windlass. 
• BELL TOP. A term applie<i to the top of a q\iarter-gallery when 
the upper stool is hollowed away, or made like a rim, to give more 
height, as in the quarter galleries of small vessels, with the stooi of the 
upper finishing coning home to the side, to complete overhead. 

BELLY. The inside or hollow part of eompass or curved timber, the 
outside of which is called the back. 

BENCHES OF BOAl^. Ihe seats in the after part whereon the 
pastengen sit. 

BEND MOULD, in whole moddhig. (Set Vfnoa Moulding.) A 

mould made to form the futtocks in the square body, assisted by tJ» 
RISING sQi ARE, and FLOOR-HOLLOW. (Sce I^mg Boat, Plate IV.) 

BENDb. 1 he frames or nbs that form the ship's body from the keel 
to tlie top of the side, at any particular station. They are first put toge> 
ther on the ground. That at the broadest part of the ship i<i denominated 
the MIDSHIP-BEND Of DEAD FLAT. (See Midship Section, Plate III.) lo 
North Britain, the fore parts of the wales are commonly called Bends. 

BETWEEN DEC Kb. The space contained between any two dedcs 
ofaship^ 

BEVEL. A well known imtrumeot, composed of a stock and a move- 
able tongue, for taking tlie angles on wood, &c. which aie» by ahip- 
wrightSf called bevellings. 

BEVELLING BOARD. A piece of deal on which the bevellings or 
angles of the timbers are described. 

BE V ELLINGS. The windii^ or angles of the timbers, &c. ; a term 
applied to any deviation from a square or right angle. Of Bevellings 
there are two descriptions, denominated Standing BereUingt and Vnikr 
BsocUn^i. By the Ibrmer is meant an obtuse angle, or that wbieli is 
anfAoKf • mfumre or right angle; and, by the latter, is understood, an aeule 
angle, or that which is within a square. The Bevellings of the Timotf 
are the angles M hich the moulding edges make with the joint. 

B1L£^E. That part of a ship's floor, on cttJier side of the keel, wliich 
has more of a horiaontal than of a perpendicular direction, and on which 
the sUp would rest if laid on the ground; or, more particularly, those 
projecting parts of the bottom which are opposite to tlw. iieadt (tf the 
floor timbers amidsliips, on each side of the keel. 

KLGE TREES, or BILGE PIECES, or BILGE KEELS. The 
pieces. of trnibcr, iSutened ufider the bilge of boata orolhar vessels, to 
heep them jupright when on shore, or to prevent thdrftttng to leeward 
when sailing. Bilge Keels thus constructed are recommended lo 
ttreagtl^en t£at part of the ship. (See Midship Section, Plate III,) 

BuXrEWAYS. A squaie bed of timber, placed under the bilfs of 
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bilgewayv it gMerally one-third of the breadth of the »hip; bat tWt 

ibould be governed solely by the form of the midship bend. 

BILL of the ANCHOR. The extremity of the arm. 

BILLS. Thecnd» of compa ss or Knkk Timreb* 

BINNACLE. (Focmcriy BITTACLE). A trooden cMe,arditit; 
which cootaint the companesand the lights to shew them, by night» &c. 
It is divided into three compartments, with sliding shutters. Those at 
the side have a compass in each, and that in the middle is fitted to hold a 
iMsp, or candles, which emit light on tiie c om p i wci ihrough a pane of 
gbB on each side. In small vessels it is sometimes fixed bdbfo tho oonw 
panion, and the lights put in from the captain's ladderway, without going 
upon deck. On the deck of a ship of war tliere are always two binna- 
dcs, one for the use of the man wiiu steers, and the other tor him who 
CMi»or tuperlotends the stoenge. 

BINDING STRAKES. Two atmkci of oak phurir, worked all fore and 
aft upon each deck, and sometimes scorcrf down between the beams three 
<|uarters of an inch. They are the second and third strakes from the 
CMOiiogs of the main hatchway, in order to strengthen the deck ; as the 
4iahe next the hatehwayt, ancLthe ttrakcs between arc cat off by thd 
pumps, Sec. (See U^pper Deck Plant tV.) 

BINDINGS. The iron links which surround the Dead (Su 
Skter Draught, Plate I., and Midship Section, Plate IILJ 

BINS. A sort of large cheats, or erections in Mton-roam, in which the 
itQRsaiedepaiited. Theyaregeoenlly 3 or4fcetdeep,andncarly of 
the same breadth, built with rabbeted deBl» and have lids on the top. 

TO BIRTH-UP. A term generally used for working up a topudeor- 
bul khead with board or thin piank as the counters, 8cc. 

BTTTS. Afiameof oaktlmber.whocoothecableiorropeaaieooca* 
Anally fastened. It consists of two upright pieces of oak, called Bitt* 
pmnst when the hittt are large, or of knee;, when the bitts are small, with 
a croM^iece fastened horizontally athwartships near the head of them. 
The largest Bitts are commonly called the Ruling Bitts, and are those to 
*liich& cabka are ftatened, when the thip rides at anebor. There are 
^ small BUti to belay ropes to, as the Boto-Une and Brace Bitts, si- 
tuated near the masts ; the Fore Jear and Topsail Sheet Bitts, situated on 
the forecastle, and round the foremast ; the Main Jear and Topsail Slieet 
^Is, which tenon into the foremost beam of the quarter deck. The 
teiouad the miaen matt are generally Ibrmed with kncei; and* hm 
lWate>holes for the topsail sheets, &c. ( Se$ Slutm kola, SeeabtPkm 
«wi Inboard Works, Plate III. and 

BIIT-PINNS. The upright pieces of oak timber, let in and bolted to 
^hcaoga of two decks at least, and to which the Crotttpiece* are let on 
«B<1 bolted. (SmhihftvdW^ithBlttelV.y 

BLACK STRAKE. A broad sirake, which is parallel to, and worked 
^i^n, the upper edge of the lower wales, in order to strengthen the ship. 
U derives its name from beiug paid with pilch, and. is the boundary for 
^ painting of the topsides. Ships having no ports near the wales, have 
generally two bhdt strokes. (See Plankmg smd Midship Sectitm^kte IIL > 

BLOCK. The large piece of elm out of which thefigttfia iscarvedsft 
^beadpf iheshipft (Sfc Sltetr Drmght^JPlatc JJ 
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BLOCKS for building the ship upon, are those solid piemof gik tim- 
ber fixed under the ship's keel upon the groundways. 

BLOCKS EIXED, are lolid pieces of oik, let through the ndes of tlie 
■hip, and fitted with abeaTcs to Itead tlie tacks, Sheets, traces, kt. into^lie 
ship. The block to lead in the main-tack, is fixed at'tlitvfter end of the 
forp channel, or before the chcsfree, and close up under the theer-strakn. 
The block for leading in the Jore and tpritsaU sheets is fixed in (he side 
<loie up nnder the t i eer^ M ta, and just bdbie the/feiwioxr steps ofibe 
gangumf. The block for leading in the muin^cet is fixed thfoufh the 
side, clear of the wardroom bulkhead, or just before it on the upper deck 
of large ships. In frigates and smaller ships it is fayed upon the plank- 
sheer, abreast of the niizen-mast. 1 he block for the main-brace and 
•ludding sail dieefc k Used om the plank sheer doae aft* The Msrto ibr 
the main and faefifia aie kevel-headed, and are fixed either inside or out 
abreast their respective masts. Tiie blocks for the dorrick and the top and 
lift blocks, are fixed outside, a little abaft the uiizen-mast ; the former on 
the starboard, and the latter on the larboard side. 

BLOCKS to leed in the are fimdon the fMb-ifteer over the 
catheads. A shtoTe-hole is cot in each, with a snatch, that the fall may 
lead in fair upon deck. The hole need mitie Cut tlmugh m the out« 
tide. (See Sheer Draught, Plate I, J 

BLOCKS FOR TRANSPORTING the ship, are two solid pieces of 
dm or oak, one fixed on eidi Me of the itemy above the ArfEvelt and • 
muteh with a large score cut eacli way fa the middle. When wied, the 
kaa^ser is hauled in through the snatch. 

BOARD. Timbers sawed to a less thickness than plank ; all broad 
ftafTof or under one inch and a half fa tfaldoien. 

BOATS. Small vessels, either open or dedted. R d si fag boeli affropen, 
and others are generally decked over. Boats are managed on the water by 
rowing and sailing, and are occasionally slight or strong, sharp or flat 
bottomed, open or decked, plain or ornamented, as they may be design- 
ed other for oderity or burthen, for deep or thaflow wetd', for aififagln 
a harbour or at sea, for conveidence or pleasnm. 

The construction and the names of boats are different, accordinji; to 
the various purposes for which they arc calculated, and the services re- 
quired of them. The largest that ships take to s^a is the long-boat, 
iPlaie IF.), built very strongly, nnd fomished «llh«MUi«i nd tftils. The 
LAUNCH 18 a sort of LONG*BOAV, and is now generally taken to sea in its 
stead ; but it is not built upon a principle of sailing, it being more flat, is 
broader, and more useful for weighing small anchors than the long-boat. 
The BABGB is next in size, but very different from the former in its ciNV 
itrttction; having a slighter frame, and .being move- omaniealed* It n 
commiGted.for fosring or taiHagy havfag conveniencie^ for ten or twelte 
oars, and two or three masts, and is chiefly used for the conveyance of 
admirals and other uflicers of rank to and from the ship. The pinnacb is 
of.ithe«aine form as the barge, but is something smalls, and never foiM 
more than eightoars. It is for smaller shipsi o^ forthenM of efficewol 
subordinate rank. A yawl is'eometbh^ l<ess than the plnntee, nUilji Hi 
the same form, and used for similar purposes. They are generally 
rowed with six oars. The above boats are all carvel-built. Cutters for 
ehips are ctfiicAer^tei<f,'and are used for the eoov^aaceof seamen, or the 
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ligiitcr stores. They are ihoittr uiA- bmder in pfgyortiua to Hmr 

length than the long boat, and constructed either for rowing ornilii^ 
BOATSWAIN'S STORE ROOM . CSee Store Room.) 
BOBSTAY. The large rope or stay used to confine the bowsprit upon 

tbe iteiii, and counteract the fccce c# the itays whi^b draw it up- 

trards. 

BOBSTAY HOLES. Holes cut through the fore part of the knee of 
the head, between the cheeks, large enough to admit the bobstay-coUarijt 
to which tbe bobstays are set up for the security of the bowsprit. 
'BODIES. The Agjm ni e ship, &e. abstractedly comideKdy ii wp- 
pQied to t>e divided into difTerent parts, or figures, to each of which is 
given the appellation of body. Hence we have the terms fore-dody, 
AFTER-BODY, CANT-BODIES, and SQUAKEBODY. TJius the for c-boJy IS the 

figure, or imaginary £gure, of that part of the ship afore the midships or 
M<liat,ttaeen fien ahead. Tlw i0et4o^, in lilco manner* is the 

figure of that part of tbe ship abaft the midships, or dead-flat, as seen 
from astern. The cant-bodiet are distinguished into fore and nfter, and 
sonify the figure of that part of a ship's body, or. tin)ber, as seen from 
mbtriMie, wliicb form the shape forsraid and aft, and whose planes 
mike obtuse angla with tbewnidship line of the ship ( those in the fore 
csnt-body beibgoicBned to the stem, as those in tbe after one are to the 
Item-post. The squart-body comprehends all the timbers whose areas or 
planes are perpendicular to the keel, and square with the middle line of 
ike ship; which is all thai portion of a ship between tiie cant^bodics. 
(See Sheer Draught, Plate I.) 

BOLLARD-TIMBERS, or KNIGHT-HEADS. (See Knight Heads.) 

BOLSTERS. Pieces of oak timber, fayed to the curvature of the bow, 
'Uider the hawte-holet, and down upon the upper cheek, or, solidly, be* 
the cheeks, to pmentihe esMe fimninibbiBg against the chedcs. 
(See Sheer Draught, PiaUL) 

BOLSTERS for the anchor linino^ solid pieces of oak, bolted to the 
•hip's side, at the fore part of the fore chains, on which the stantions are 
that receive the anchor lining. 1'he fore end of the bolsters should 
extend about two foet befoie the lUiitg» forthecnmrenienoe ofa man's 
Ending to oaisfcin>lM« fanjWiiitfae anchor. (Set Sheer Iherngfttt 
fUUel.) 

BOLSTERS for sheets, tacks,. &c. ace small pieces of fir or oak, fayed 
**der the gunwale, tec. with ihe outer surfoce founded to prevent the 
andodier rigging framchafing. 

BOLTS. Cyl^driod Joe square pins, of Iron or copper, of various 
forms, for fastening and securing the different parts of the ship, the guns, 
^* The ifigure of those for fastening the Umbers, planks, hooks, knees, 
OtAes, and otiier articles of a similar nature, is cylindrical, and their 
adapted to the i«paetive'ol|^eots whkh Chef are intended to secure. 
They have round, saucer> or collar heads, according to the purposes for 
^hich they may be intended ; and the points are forelocked, or clinched 
^rings, to prevent their drawing. Those for bolting the frames or 
together are generally squaceb 
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RING uhI eye bolts, fiBnecuring omn, &c. bare tbe ptrt thut 
eaten into the wood cylindrteaL Those for ring-bolts f% 
have the rings turned into an eye made at the head of SLJ V 
the bolt. The rings are sometimes made angular, to re- I 
ceive many turn%of lashing ; such are the bolts for lashing I I 
the booms and spare andian. Mt Inve only an eye I I 
made at tbe head of the bolt, to^whtohthe tacklei, frc mmj I I 
be hooked. (See Midthip SeetUm, Plate IIL) Some eye- | ' 
bolts have a shoulder to them, to resist a great strain, as the 
fish-tackle eye-bolt, which has a plate, or Jong strap, made under the eye 
to prevent its burying into the plank. The toggle-bolt * has a flat . 
head and a mortise through it, that lecelvei « toggle or pin. Iti mt li to . 
confine the ensign staff, &c. into iti place, by meam of m ttnp. 

A WRAIN BOLT it a ring bolt, with two or more forelock boles ia 
it, occasionally to belay or make fast towards the middle* It k used, 
with the wrain staff in the ring, for setting-to the planks. 

BOMB-VESSEL. A vessel of war, particularly designed for thro win|^. 
shells from mortars. It was in?ented by the Frneb, and said to have 
been first used in the bombardnient of Algien. Prior to that time the 
throwing of shells from sea was supposed impoaible. 

BOMB-BED-BEAMS. The beam which anppoft the booMied ia» 
bomb-vessels. 

BOOMKINS. (See Bumkim.) 

BOITOM. All that part of a ship or vessel that is bek>w the wales. 
Hence we use thie epithet tk»p4aUemei, far vewci a intended for quidb*. 
sailing; and fuU'bottmed, for such as are designed to carry large cargoes. 

BOW. The circular part of the ihip forward, tenninated at the rabbet 

of the stem. 

10 BOWSE. To pull upon any body with a tackle, &c in order to re- 
move it. 

BOWSPRIT. The boom or mait projecting overtfaeelm. (Set Skeet 
DnmgkifPlatel), 

BOXING. A projection of wood formerly left on the hawse-pieces, in 
wake of the havtrse-holes, and which projected as far out as the plank 
inside and out. This method of fitting the hawse-holes is now, however, 
generally laid aside ; as, among other advantages which attend the pre-. 
sent practice, it is found that, aa the method of teadng obnnuned am ito- 
necessary quantity of large timber, this eocpenee h wwr jnroid^ : beride 
which, the planks, without boxing, run forward to the stem, and thereby, 
strengthen the bow. The purpose of boxing is much better answered by 
a pipe of lead let through the holes, and turned with a flap inside and 
out, the undersides of which are the thickest, to allow for the wearing of 
the cable. 

The term BOXING is aho applied to theiearpiiofthe lower piece of • 
Item, let flatwise intothe forefoot (Set Sheer Draught, Plate I.) 

BRACES. Straps of iron, copper, or mixed metal, secured with bolti 
and screws to the stern-post and bottom planks. In the after ends are 
holes to receive the pintles by which the rudder is hung. (Sec Sheer 

Draught, Plate I.) 

* Tbe figure of tliii and other bolts may be seen in Stkkl's *' Art of Mast* 
maki^* 
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BRACES taneri J cdM POINTERS, are liw i|MM yimt'of te- 
ter fittd dfajgOMlly acRNitiie faoldfliiwpport the bUge aaa pntttAUm 
lUp^i working loose. (See Midship*s Section, Plate III.) Braces were fcf* 
molj fitted to extend from the bilge to the middle of the beam above. 

BRACKETS. Short crooked timbers, resembling knees, for support or 
omament. The haib*brackbt is the boundary oif the aft part of the 
figurehead, and ita lower part imiihai wiUi .the Ibre.part of tlw upper 
deck. (Sm Skitr Drm^kt, PkU L) The oonmlb uukcur is a light 
piece of ewiimeit, at tlie tan .part of the quarter gallery, tomrtiflMi 
called a cantino-livre. 

STERN-BRACKETS are carved ornaments on the munions, under 
the taffarelf at the arch of the cove> and sometimes under the bal- 
cony, &c. » 

BRAKES. ThehaBdietorlefmby wittofatfaepunpsaiewodoed. ■ 

BREAD-ROOM. A place parted off below the lower dads, daw 
abaft, for the reception of the bread. It should always be very com- 
pleteiy covered with tin or other metal not so liable to .cgnode. (Stt 
Stoeb Rooms.) 

BREADTH. A term more particularly applied to some essential 
d ia a ei wi o a s of the exltnt of a ship or vessel athawrtships, as .the 

BREADTH -EXTRBMB, and the BREAonMfOflLDED, which are two of the 
principal dimensions given in the contract for building a ship. The 
extreme-breadt h is the extent of the midships, or dead-flat, with the thicks 
ness of the bottom plank included. The breadth-mouidedf is the same ex* 
tent without the thickness of the plank. 

BREADTH'LINE. A curved fine of the ship lengthwise, iotcneoHig 
the timbers at their greatest extentiiNNii the aiuddie line of the tlvlp. Sk§ 
(Sheer Draught, Plate 1.) 

BREADTH-SWEEPS. (See Frames.) 

BREAK. The sudden termination or rise in the decks of some mer- 
chant ships, when the aft and sometimes the fore part of the deck is 
kept up to give moie height between decks, at Ukcwiieat theAf^ 

BREASTHOOKS. Large pieees of compass timber, fixed vMiin uA 
athwart the bows of the ship» of which they are the primripit sectHnty, 
and through which they are well bolted. There is generally one be- 
tween each deck, and three or four below the lower deck, fayed upon the 
plank. Those below are placed square to tiie shape of the ship at their 
respective ^laoea. The maiii^iooss that teodve theends of the deck- 
planks are. also called aichooks, and aie &yed dose to the timbers in 
the direction of the deefcs. (Sit JMsnrd IFerki, FitU IF., end FUmt, 
Flatei III. and IV.) 

BREAST-RAIL. The upper rail of the balcony, or of iht hrea^-mork 
at the fore part of the quarter deck. (Ste 6heer Draught and Perpendi- 
cular view oj the Stern, Plate I., htboard Works, Plate IV„ and Plan (^'thc 

Untib PAift m.) 

BREAST-WORK. Tl^ft^UnUons, with their rails, at the |bi« part ol 

the quarter-deck. The breast-work fitted on the upper deck of sudi 
ships as have no quarter-deck serves to make a separation from the main- 
deck. (See Inboard Works, Plate IK., and i^lm j^ tkic vggtsr Jkck, 
Plate III.) . , 

BRfiEPH.,Tha«isMbirpartofkMTtimber. , . 
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-.BRIG or BRIGANTINE. A merchant vessel, having two masts, 
uMi Ui* mftntMl fore and aft, and notathwartships as in ships. In the 
A»yal Navy, tifaai citteHmilt veinii «iB Oias rigged, they aie called 

CUTTER-BRfGS. 

BROKEN-BACKED or HOGGED. Thecondition of a ship when the 
sheer has departed from that regular and pleasing curve with which it 
wt» originany boilL Thti is often occainoned by^ the improper tiluatioa 
«f the centre of ^rmiijft ^hen so pouted as not'to conalflriMiance the 

eflbrt of the water in sustaining the ship, or by agrtatlbainf or ftvoi'die 
weakness of construction. The latter is the most common circumstance^ 
particularly in some French ships, owing partly to their great length, 
abarpneii of floor, or geoeral want of itreogUi In tht jandirn'Of the 
component parts, f&e Hogging.) 

BUCKLERS. Pieces of elm plank barred close againft the inside of 
the hame-holes, to a cant below, and under the hook above, to prevent the 
water from coming in. Those used at sea, denominated Blind>buckl£bs, 
Jiaivf BO aperture; bottfaoK nsad in a kubmip, 4rc. nhm a drip itat 
anchor, and called Riding-bucklebs, are made in two pieces, the upper 
piece rabbeting on the lower piece at the middle of the hawse-hole, and 
the two pieces, when joining, have a bole in the middle, large enough to 
admit the cable. 

BULGEor BILGE. That part of the ship iHiich the bean on moit 

when not afloat. It may be readily known by drawing a Baa fton tiie 
vnderslde of the keel to touch the body. (8uBajGM») 

BULGEWAYS. C&e B1LGEWAT8.) 
* BULKHEADS. The various partitionf which separate one part of a 
fnvn another. Thowin thehoMaronBoitly boiltwMicabbelted cir 
cyphered plank, as are those of the magazine, to keep the powder securely 
from the cargo, ballast, or stowage in the hold. Thus likewise are the 
iish and bread-room bulkheads. Those upon the decks are mostly to 
aipaiale Ite offioeia ftoRi the toanieii ^ • ai the wlud louiu Indkbead^ 
whichii composed of doors and panels of jflnner's'work. Thus, abo^ the 
cabin and screen bulkheads, in large ships, inclose the cabin from the walk 
abaft, or balcony : and^ forward, the gallery is inclosed by the beak-head 
bulk-head. 

- BUM-KIKy or more properly B00M»KIN. A projecting pieoeof oak 
or fir, on each bow of a ship, fayed down upon the false-rail^ or upper 
rail of the head, with its heel cleated against the knight-head in large, 
and the bow in small ships. It is secured, outwards, by an iron strap, 
and rod or rope lashing, which confine it downwards to the knee or bow. 
It is used ibr the purpose of haulmg dom the fere4adc of the Are* 
sail. 

BURTHEN. The weight or measure that any slnp mU dtfiy or €DB» 
tain when fit for sea. fSee Tonnage.) 

BUSHED. Cased with harder metal, as that inserted into the holes of 
braces or sheates to present their wearing, antf^^conseqnenfly, to take off 

friction. 

BUIT. The joints of the planks endwise, also the opening between the 
ends of the planks when worked for caulking. Where caulking is not 
used, the butts are sometimes rabbetted, and must fay close. Hence the 

famcr ne called cauMdRg^witH, and the ktttr d m b u tt fc (tn Fkakiiigt 
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And of aUtiinbcin»plflB]CytM9. 

BUTTOCK. That.rounding part of the body abaft, bounded by tbf 
ftthion-pieces ; and, at the upper part, bv the wing-transom. 

BUTTOCK LIN£S. (On the Sheer Draught). Curves, lengthwise, 
iepreseiitingthefefm4iftlMflhip^8bod3reiitfnireitM f&rJMu 
tock limt further explfined in the Directum' Jht KOMtfuethg the SbOB, 
DBAtrasT. . See mi» Shut Dnngkif Fkte L) 

CABINS. The apartments partitioned oif, in several parts of the ship, 
fertheroddeBoeof tbe oflteen, of wMch the principal it for the coat' 
nander. (See Pkm,Fkte III, end IT.) 

CABLE. A rope, more than nine inches in circumference, and gene* 
rally one hundred fathoms in length, used to retain the ship at anchor. 

CABLE TIER. The space occupied by the cablet on the flop-deck. 

C ALLIPEBS. C ouipenn wllii drcolar lcg», for taking eomcUy tbe 
diameter or size of the timber. There is • mller tort for tdting thd 
diameter of bolts or any thing cvlindrical. 

CALVES TONGUE. (SeetoKCOB.) 

GAMB£B, Accbing upneids. Tbedecbaf* laid to be eamhered 
vhen their height ineteMet toward the middle from ttem a»d stem, in the 

direction of the ship's length. 

CANT. A term signifying the inclination that any thing has finoni a 
square or perpendicular. Hence the shipwrights say, 

CANT BODY, meaning that part ef • fhtp^ body or tlftiben wMch 
form the shape of the body forward and aft, and whose planes make ob* 
tuse angles with the midship line of the ship, those in the fore body iif> 
dining to the stem, as those in the after body iocUiie to the stem-post. 
(See lk>DiES. See aUo Sheer Draught, Plate I.) 

CANT RIBBANDS, ere thow rlbbandi that do not lie in a heitioiital 
or level direction, or square from the middle line, but nearly ^uare from 
the timbers, as the dia^gooal fibbandf. (See -Bibbands.- See aiso Skeer 
Draught, Plate I.) 

CANT TIMBERS, are those timbers afore and abaft, whose ^anei 
aie not «q«are with, or perpendlo^ilar to,' the middle Use of the alfip. 
Yet their pUmes are square n>ith or perpendicular U lAe Jkeel. ^See 
UMBER u upon the Sheer Draught, Plate I.) 
CANTING. The act of turning any thing completely over, so that 
• Iht under surfiice sh^l lie upwards, it is otherwise said to be half or 
f t i ^ BPi ■etfwieJ*. ^ • . .. .t ■ . 

CANTING LIVRE. The same as cotuole hredUt. (Ske Brackets.) 
CAPS. Square pieces of oak, laid upon the upper blocks on which' the 
•hip is built, to receive the keel. They should be the most free grained 
flak^that they«u^ be easily split out when 4he folse keel \i to be fixed in 
iliplaoe. Thedi|tthf«f HMm mei be mirw hiehn more than YhetMdE>> 
of tbeftoheM/tbat it may'heMC npdoM-lotiieifiaki keel b^ 

slices, &c. ^ 
A C^iP SCUTTLE.' A framing composed of coamings and head 
kdges, rdeM above the deck, widi ti top'whfeh shatb dOfely over into a 
rabbet. (See Inboard WorkitPUie I.) : " .» 

eAPSTAN. . Thft iMihbe'fiinMtl •T KMH^IKiiinli 4fallber/&e. 
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and used for heaving up the anchor, or other purposes which require an 
extraordinary effort. It is composed, as described hereafter , of several 
pibccstfllroQgijr Hahed into one body* ctUad the Bantl, and put Ibbm- 
tion by the levers named Capstan Bart, whkli fit into mortise liotei hi Hi 
bead. Ships having a windlass, the capstan generally tnvcncs on w 
iron tpindle, (See Cap$tan Inboard Works, Plate IV.) 
' • CAFTAim ffrORE ROOM, i'&e Stoke Rooms.) 

CARLINGS. Pieces of timber, above tarhwhei Miiiaie^ wideh lie 
fore and afl, in tiers, from beam to beam, into which tbdrends aretoored. 
They receive the ends of the ledges for framing the decks. The carlings 
by the side, and for the support of the masts, which receive the framing 
found the roast called the partnm are much bf^ger than the rest, aod 
are named the Mast CAaUNOS. Besides these there are others, at the 
Pump Carlings, which go next without the Mast Carlings, and be- 
tween which the pumps pass into the well. (See Plans, Plate III. and IV.) 
Also the Fire-hearth Carling, that lets up under the beams on which the 
fifo-hearth tiandt, with pUIan vnderneatii, and chetlcB upon it, fayed up 
to the ledges for support. (See Inboard Works, Plate IV.) 

CARPENTER'S STORE ROOM. (See Store Rooms.) 

CARRICK BITTS. The upright pieces of timber, near the ends of 
the windlass, in which are the gudgeons for the ^indies to work on. (See 
Wutdlm, PkOe III, mid IV,) 

CARVEL WORK. A term appM to onlleR And boats, signifying 
that the seams of the bottom planking are jquare, and to t>e kept tight by 
caulking as those of ships. It is opposed to tiie phnie CuNCBfiJuBuiLTy 
wluch see. 

TO CAST. To sfaelch over any thug, « ' ' 

CAST-KNEES, or those hangin^Jcneea wUch erode or arch over the 

corner of a gun-port, rider, &c. 
CAl-BEAiM. (5c«Bbam.) 
CAT-BLOCK. C&e Blocks.) 

CAT-HEADS. The strong arms of oalc, projecting from cooh tide of 

the ship, at the fore part of the forecastle with sheaves in the outer end» 
for the purpose of hoisting the anchor. (See Sheer Draught, Plate I.) 

C Al S-l'AIL. 1 he inner part of the cathead, that fays down upon the 
cat beam, in large ships, aod under the forecastle beaott of smallerships. 

CAVITY. 1 he hollow formed hi the nalsr by an immened body. 
(See Centre of Cavity.) 

CAULKING. Forcing oakum into the seams, and between the butts 
of the plank, &c. with iron instruments, in order to prevent the water pe- 
netratuighito tlie ship. 

CEILING or FO0TWAUN6. The laride pladnof the bottom of 
the ship. ^ 

CENTRE OF CAVlTi', or of DISPLACEMENT. The centre 
of that part of the ship's body which is immersed in the water 'p. and 
irhich is also tlie oeotie of iverticaL force that the^^ratar eierts to watpfod 
the vessel. 

CENTRE OF GRAVITY. That point about which aU the parts of 
the body do, in any situation, exactly balance each other. Hence, 1. If 
a body be suspended by this point as the centre of moUon, it will remain 
atr^ m jpgr poMftwi injMfat!>tjy, If ^ hsi^'faetu^p^aM hi auj 
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other pohi^ it can rest only in two positions, rit. irfiOitiM eta Ut of gn* 
vity is exactly above or below the point of suspension. 3. When the 
centre of gravity is supported, the whole body is kept from falling. 4. 
Because thk point has a constant endeavour lo dcwend to the centre of 
the CMtfa, thcKibie, 5. When the poiirt n at Uberty to dcMoid, the «^ 
body must also descend, either by sliding, rolling, or tumbling over. 

It follows, that the centre of gravity of a line or beam, as A B, is in the 
middle of its length ; so that, if supported by a fulcrum in the centre, it 
WMMlMag In cqutlibrio, m m bitooe, aad the point «f wppoct will be 
the a»t of the equilibrium: and if io thit M- 
tuation, a weight, equally distributed, as at A ^ 
and B, were laid upon it, the balance would still ™ A 
be the same. By supposing a plane to cross 
the benm hi the pohit of rapport, w thtU 
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have an idea of the plane of the equilibrinm;that iilo tty, of a plane in 

which the centre of gravity is to be found. 

Uf>on the same principle, it may be readily shewn, that the centre of a 
parallelogram is at O : fbr, supposing the parallelogram to be formed by 
deumita iylinw paiaHel to A ai e f> the middle point of each irill 
tecribe the Hne / A, the mdi of the equilibrium m which the cenlie of 
gravity of the whole figure must certainly 
be found. Let us then suppose' other ele- 
mentary lines, parallel to BD, and we shall 
then have another axis of the cquiKbriun, in 
which, likewise, the centre of gravity must 
be; and, because the point O is the only one 
OMnmon to both axes, it must be the centre 
of gravity : hence the centreof gravity of a 
paralldognun nmst he in the centre of the figure. For the same 
the centre of gravity of the circles, ellipses, and polygons, of any 
number of sides, will be in the centre of their respective figures. 

Again, if we suppose, as shewn in the foregoing tigure, an assemblage 
of similar paiallelograms, the ocntie of gravity, or momenta of thf 
whole, eoOectively, will of conne, be ibond in the point O. 

From what htt been mid it will be dear, that 

the centre of gravity of any triangle may be 
readily found ; for, if we bisect any two sides 
by lines continued to the opposite angle, as the 
aides AC or A B by the lines D B and A E, the 
point of in t ene di flnO will bethe centre of gra* 
vi^ofihetrlaogle. 



Again, in toe regular pentagon A B C DE» B 
shall have the axis A h and the axis B/; so 
shall O, the intersection of the two axes, be 
the centre of gravity of the pentagon. 
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As, by the foregoing simple methods we may find the centres of grt» 
vity of regular surface^ ; so, if we consider surfaces as the elements of 
flolidt, wtemay as tMj find tiie centict of grvfUy •^•olidik For^ if wt 
ODnceive the parallelopiped, repnaiMited in the muffixu to be ferned kf 

an. infinite number of parallelograms, parallel to a » 

A BC D, the centre of gravity of all the paral- ^ 
Idograms will be in the centre of each figure, as 
bdbM cbewnt aad, if we' dftw e -lint,, n ; 
ihioigh all t|ie centres of gratity, we shall have 
the axis of the eqiiilibriiim in which the centre of 
gravity of the parallelopiped is to be found. 
Now, as all the parallelograms are equal, we may 
oonclode that the centre of -giviity of the po- 
rallelopiped is in the middle of the axis n o, at O.: 
For the same reason, the centres of gravity of a 
cylinder, of a sphere, or of an ellipsoid will be 
fnmd emcUy in the centieoC theteeolidi. 

As any prism may be oonndenda^ competed of Miftcei, or thin alice% 
equal and similar to the area of its bases, a straight line drawn from 
the centre of one base to that of its opposite, will pass through all the 
elementary slices; and, therefore, the centre of gravity of all prisms, or 
cylinders, will be in the middle of tha* llne» wUch ia the axb of the cqul- 
librium. 

With respect to a triangular pyramid, it is obvious, that Its centre of 
gravity will be found in a straight line drawn from the vertex to the cen- 
tre of the base, hor, supposing the pyramid to be divided into eie- 
mentaiyslioeitpardld to the base, tiie centres of granty of aUthcw aiifw 
faces will be nmilarly placed ; and, iising the same operation .on all lidea 
of the pyramid, we shall obtain the axes of the equilibrium, whose point 
of intersection, at one-fourth of the length from the base, will be the cen- 
tre of gravity. A cone, as we have already shewn, may be conaidered 
at a pynunid, having an infinite Munber of iidet« aiid iti«etlit of gra- 
vity will ooroeqnently' be finnd al» at -on^ fianrtb of ita axia fimai thf 
base. 

The centre of gravity of a ship, although a very irregular body, maj 
be very neatly fiwnd by an applicatkm of ^e prind]^ which we have 
here expluned ; namdy, by finding the areas and momenta of diffiarent 

horizontal and perpendicular sections, each of which is supposed to be 
divided into figures so nearly regular^ that their differences shall be of 
little or no consequence in practice. 

CENTRE OF MOTION. That point of a body wfifctr lemalns at 
rest whilst all the other parts are in motion about it ; and this is the samTy 
in bodies of one uniform density throughout, as the centre of gravity. 

CHAIN or CHAINS. The links of iron which are connected to the 
binding thut surround the dead-eyes of the channels. They are secured 
to the ship's side by a bolt through the toe4mk, called a cM-M. (8m 
Sheer Draught, Plate I., and Midship Section, Plate III.) 

CHAIN-BOLT. A large bolt to secure the chains of the dead-eyes, 
for the purpose of securing the mast by the shrouds. ( See Sheer Drauf^ht, 
Plate I., and Midship Section, Plate III.) 

CHAIN-PLATER* Thick iioo platei» tometiiiMi wed in Mdint 
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ships, which M boMedl tlw Odj^B ii<k|» Maad of dudm to the detd- 
cyci, ai abof«. 

CHAMFERING. Taldng off the sharp edges from tunbcror |ib«k» 

or cutting the edge or end of any thing bevel or aslope. 

CHANNELS. The broad projection or assemblage of planks, fayed 
and bolted to the ship's sides, for the purpose of spreading the shrouds 
%ltht greater angle tb the ttaa d ^ yWi They 'should Unraibra be phoed 
«lljberabo?eor hdol» the upper deck portib aisiiy betnost oonveitailv 
Bat»ttlstD be obser%'ed» that, if placed too higb* thiqr itrain the sides too 
much ; and, if placed too low, the shrouds cannot be made to clear the 
ports without difficulty. Their disposition will therefore depend on that 
rticular which will produce the greatest advantage. They should fay 
the sides only where the bolts come through, haviug an open spaice of 
ihoiiir tim hwbtt In the itst eltheir length, to admit * fieeciimal of air» 
and a pawage Ibr wet and dirt, in order to prevent the sides froai fottmg^ 
(See Sheer Draught, Plate /., and Midship Section, Plate HI.) 

CHANNEL WALES. Three or four thick strakes, worked between 
the upper and lower deck ports in two-decke<l ships, and betuet u the 
upper and middle deck ports in three-decked ships, for the purpose of 
sIraigtheDing the top-8id«. They shoirid be placed la the hinc mamier 
for receiving the^haiii aAd preventer bolts» the fitttattiiigi Qf the deds* 
knees, &c. (See fi*e€r Draught, Plate J.) 

CHASE. A score cut lengthwise for a tenon to be fixed in, as the te- 
non at the heels of pillars, &c. Ledges may be chased-about into the 
carlings, or the carlings into the beams, by cutting the score or chase 
ioge enough at-obeend ilbr it toasmep about into its place, 

CHASE PCMNna. Tfopoili at thebowB, and through the ttem of the 
ship. The former are made for the purpose of fidiigat ao enemyiarhfiad^ 
and are called bow-chasers. The latter for the purpose of firing upon aa 
enemy in pursuit, or for dismasting aa enemy that may lie sMUiwajt 
. the stem, in order to rake the ship. . . 

CHEEKS. Knees of oak timber which topport the ]meex»f the ihead» 
anil which they^ ako orhameat by their shape and mmdcfingi. Thej 
forht the basis of the head, and connect the whole to the bows, throit^ 
which and the knee they are bolted. (See Sheer Draught, Plate I.) 

CHEEKS are also the circular pieces -On the aftside of the carnck 
bitts. (See JVindlass, in Plate IV.) . . 

CHESTREES. Piec« of oak timbor, fayed and bolted {a the top- 
"ddes, one cm eaoh ifaie, abaft the lbtw«faaaMli» with a sheave fitted in the 
upper part for the convenience of hauling home the main-tack. Its true 
situation is half the length of the mainr^anl hefoie the centre 9f the; main* 
roast. (See Sheer Draught, Plate I.) 

CHINE. That part of the waterways which is left the thickest, and 
above the deck plank. It is bearded back that the lower seam of spiiy 
leetting'may be more convenienliy caidlpcd, and is gouged hqihm in 
Btafit to form a watercourse. ( See Middup Section, Plate IIL) 

To CHINSE. To caulk slightly, with a knife or chisel, thoseieama 
or openings that will not1>earthe foroe ceqoised for cauyUag in.a amif 
■proper manner. 

CHISELS. Edged tools, too well known to retjuire a particular d^ % 
seriptkm, and hi cutting away wood, &c. 
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COLD CHISELS an tbort itoiit dteb nade df iM, 

bolts, &c. 

CHOCKS. Smaller pieces of wood used to make good some deficiency 
in the main-piece, as those at the heads and heels of timbers, to fashion 
out knees, &c. ( Sec Plan*, Plates III. and IF,, and Midship Section, 
Plate III.) 

CROSS-CHOCKS are larger pieces of oak timber, fiiTed'aeiQii the 
dead-wood and heels of the first-futtocka, to makeilwiii equal in height 
vith the floor. In merchant ships they are seldom used. Elm for this 
purpose may be used with the same advantage as oaJc, as along the mid- 
ships it will be equally durable, and is less liable to split. (Su Midship 
Steiim,PkieIIt) 

CHOCKS or ROWLOCK CHOCKS OF BOATS, are a aart of 
cleat, fastened on the gunwale to support the sholes. Windlass Choou 
m fastened inside the bowt of sniaU ccaft, to support the enda of the 
urindlass. 

CLAMPS. Those substantial strakes worked within side the ship, 
upon whiob the ends of the beams aie^ilaced. (See Miskw Section, 
Pibfa III* J 

CLAMPS, HANGING, Hanoimg CLAlin.) 

CLEAN. A term generally used to express the acuteness or sharpneai 
of a ship's body ; as when a ship is formed very acute or sharp fbrwardf 
and the same aft, she is said to clean both forward and aft. 
' CLEATS. • Pieces of wood, of various shapes, according to their uses, 
leitber to resist or support great weighty as Fig. I, on Pfato HI, called a 
WaMeat; and Figs. U and UI. Shore-cleats, and Fig. IV. a T^ntMm*^ 
'bolted under beams, to support them where pillars are not used. 

CLINCHER-BUILT. A term applied to the construction of some 
Tesseis and boats, when the planks of the bottom are so disposed, that 
the lower edge of every plank overlays the next under it, and tJie fasten- 
ings go through and dindi or torn upon the tinaben. It b opposed toth<» 
term Cabvel Work. 

CLINCHING or CLENCHING. Spreading the point of a bolt 
Upon a ring, &€• by beating it with a luunmer, in order to prevent ita 
drawing. 

CLOSE-QUARTERS.Strong barriers, or bulkheads, stretching athwart 
» merchant ship, in several places, and behind which the oKw may re- 
-mat'when lx»ided by an enemy. Tliey are therefore fitted with seve- 
ral loop-holes, through which the small arms may be fired, with otiier €0i^ 
"▼eniencies for the defence of the ship, and the annoyance of the adversary. 

COACH or COUCH. An apartment before the captain's cabin. 

COAMING CARLINGS. Those cartings that inclose the bomb-beds 
•of bomb-venels, and^ which are called cartings beeanae they am ahiftcd 
occasionally. 

COAMINGS. The raised borders of oak about the edge of the 
hatches and scuttles, which prevent water from flowing down from oflF 
the deck. Their inside upper edge has a rabbet to receive the grating^. 
(See Inboard Works, Plate IV., and Plans, Plates ill. and IV,) 

COAT. A covering of paint, or other mterials, by which the ahlp^ 
iidea, Uoi are -defended from the w aa t hi ar. Hence weiay» Give her a 
food coat of paint, pitcfa," &c. 
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•GQB006B. AfloalltliUli^^ldiidortlitdorgine^, tooover l]» 

place of some merchant ships. It generally stands against Ihc lARiQide 
on the fore-part of the quarter-deck, or shifts occasionally. 

COCK Pn\ That part of the after platform, under the lower deck, 
between the store-rooms, where the wounded are taken down to be 
d we l l in tinaaf actioo, and wbcfe the surgeon has a repoiitory for hii 
QwdraiMi^ Ste* 

COLLAR BEAM. (Ste BsAna.) 

TO COME UP. To cast loose thft fofcloGlB or liiliioga of a Ktk, in 
order to take in closer to the plank. 

COMPANION. In ships of war, the framing and sash lights upon 
tlM quartONlcck or foaiid-liouie, through wbkh the light passes to the 
camBMndart apaatiacay ; awl, fnm tha tipper deck ta the gun or men- 
room in Ingates. In merchant ships it is the birthing or hord round the 
ladder^way, leading to the master's cabin, and in small ships is chiefly for 
the purpose of keeping the sea from heating down* (Scb h^ourd Worlu, 
i*Uite JV, and Plan, Plate III.) 

COMPASS TlMfiER. Auy timber Uiat is cunred in its shape. 

COMPASSING. Orookedoronnred. * 

CONVERSION. The art of limag and moulding timber, plank, 
with the least possible waste, and one that the ftudcnt'can nefcr make 
himself too well acquainted with. 

COPING. Turning the ends pf iron lodging knees so that they may 
iKXiic into the beams. 

COUNTER. A part oftbe stem; the loawrcannfcrbdag that arehed 
|Mit of the statn itaaiedialriy abofe tiie wlag transom. Above the lower/ 
counter is the second counter, the upper part of which is the under part of 
the lights or windows. The counters are parted by their rails, as the 
lower counter springs from the tuck^rail, and is terminated on the upper 
fatf. by the low^ couoter-rail. From the upp^ part of the latter, springs 
Hie upiKT «r aeeand eounier, U» upper part tenninating in the tipper 
counter rail, which is ioiniediately onder the fighia. Okt'Skmr DnaiU 
md Perpendicular View of the Stem, Plate 1.) 

COUNTER MOULD. The converse of the mould. (See Moulds 
INC.) If, when a piece of timber, moulded on both sides, as the keelson, 
breast'hooks, riders, &c. is intended to fay at once, the operation is per- 
Ibmied thiii:- afiar atte edpa is acoamteiy.triniknBd to the mould, ihm 
wi ndutgi .or fatveMinis are taken aquare ftom the pieoe^ and accu r ateljr 
a pp l ie d to the part to which it is to be fayed, and one or sometimes three 
square spots set off on the counter-side. Then the counter-mould, after 
being exactly fayed, and the square spots marked, is laid on the piece, to 
answer the corresponding square spots there; and, they agreeing, the 
ftooe maj be tiinimed through to the first moulding edge, and will aoi 
lail to answer. If there should be wanes on the piece, the mould had 
better be tacind fiist to the side of (he piece, and tibe edge of the mould 
taken square in; and, to be the more exact, the rase, or the wood to the 
edge of the mould, had better be.tak^ away with a chisel, and dubbed 
through afterwards. 

COUNTER RAILS. The ornamented rdls athwart the stem, iat^ 
aridchtheooualenfiniih. (St9 Warn Ikaugh{ md F trp Mb m lm Vim 4 
4ke Sitm, J^kf L) 
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COUNTER SUNK. The holbw to inm-platei , &c. which tre exa^ 
irilvd by u iMtfttineBt called • covBlv rank 

Krewf or nails, so that they may be flush or even with the surface. 

COUNTER TIMBERS. The right-aft timbers which form the stem. 
The longest run up and form the lights, while the shorter run up only to 
the wider put of thcai, and help to strengthen the couater. The side 
oouDtcr tinben are mostly formed of two pieces, scarphed together in 
consequence of their peculiar shape, as they not only form the right-aft 
figure of the stem, but partake of the shape of the top-side also. Some- 
tiroes those right-aft are made in two. (See Sheer Draught, and Perpenr 
dkuler Vim ^tkt SUm, Plate I) 

COVE. 1 he arched moulding sunk in at the foot or lower part of the' 
taffarel. (See Sheer Draught, emd FerpenMemkr Fim ff the Stem, 
Flute 1.) 

. CRAB. A smaller sort of capstan, formed of a wooden pillar, and 
three or mose snnll whdpt* whose lower end worfct in a socket, whiisC the 

middle traverses or turns round in partners which dip it in a ctn:le. 
Above the whelps are two Itoles to receive bars, that act as levers, and by 
which it is turned round. It serves as a capstan for raising of weights, &c. 

By a machioe of this kind, so simple in its construction, may be halved 
up the fnune tiaiben, Arc. of fosali «iien boBdhig. Ksr this purpose it 
is placed between two floor timbers, wh&e the partners which clip it in 
the middle may be of four or five inch plank fastened on the same floors. 
A block is £Mtened beneath in the slip, with a cesUal hole for its lower 
endto wnIl in, at Fig. 5. an Plate lU. 

. Besides the crab described here, there is aoaHlier sort which is shorter 
and portable. The latter is fitted in a frame composed of cheeks, across 
which are the partners, and at the bottom a small phitform to receive tlie 
spindle, as Fig. t), Plate III, 

CRADLE. Astrangiiwneof tindier, ate piaeed under the botlM 
of a ship in order to conduct her steadily in her voys till she is aaMf 
launched into water sufficient to float her. (See Frvntispiece.) 

CRANK. A term applied to ships built loo deep in proportion to 
their breadth, and from which they are in danger of oversetting. 

CBANK8. Pieces of iion, shaped ai an dhow, fcc. and atl»bed to- 
the beann of tlie quarterdeck for the capitan bars to be stowed thereon; 
they are sometimes fitted to stow the bars under the boatskid<:. Others 
are driven in the upper part of the taffarei, to support the stem lanterns. 

CROARY. A temr applied to plank when it curves or compasses 
nmch in short lengths. 

CROSS-BORED. Bored with holes aHemately on the edges of 
planks, &c. to separate the ftstenings, so » lo avoid q^lttti^g the timben 
or beams. 

CR06MH0CKS. r&sGBocics.) 

CROSS PIECES. The pieces of timber bolted athwMt aUps to the 
bitt-pins, for taking turns with the cable, or belaying ropes to. Also a 
rack, with belaying pins through it, extending ftom the carrick-bitts over 
the windlass of a merchant ship. 

CROSS^ALES. Deals, or fir plank, nailed In a temporary manner 
to the frames of the jhip at .a certain height, and by which the frames 
aie kept to their jiropcrbrcaikhs,untU the dediHuieit«« The 



Digitized by Google 



U8£D IN WIP-BUILDINO. M 

»a(ii aofl top^imber bmdtbt are tJw bcigfate omtlj taken for ipaUog 

the frames, but the height of the ports is much belter; yet this may be 
thought too high if the ibip^.loot in littildiog, ,or the ground not to be 

depended upon. 

CROW. An iron lever, used to prize about the timbers, or any weight, 
particularly when in such a situation as not to be handled. Cnvwt are of 
miow •am ; tome tie opMd at the end, wUh a claw for drawing nails 
othenhawe a moveable itaple at the end for drawing amaU botti or laigia 
nails. The latter are commonly called Engine Crowt. 

CROW-FOOT. The san>c as Beam-Arm. (See Beam- Arm.) 

CRUTCHES or CLUTCHES. Ihe crooked timbers fayed and 
bolted upon the foot-waling abaft, for the security of the heebof the hal^ 
Ifaabers. (SeeUhardWarkhfi^iy*) AboatantiaBiof iron or wood, 
whose upper fKirtt are iwlted to reed ve ruli» spare uMiti, Tirdsy and 
which are fixed along the sides and gangways. 

CUDDY. The cabin abaft, under the round houte of Eaat lodU 
ships, for tl*e captain's apartment. 

CUP. A solid piece of cast iron, let into the step of the eaprtMi* and 
hi which tbe iron spindle woiltt which it at the baal of the capstan. . 

CDTTER. A swift sailing vessel with one nMst^moracaitiailarly 

described hereafter. 
CU n ER-BRIG. (See Brig.) 

CUTTING-DOWNLINE. The elliptical curve Une, forming the 
upper side of the door timbers at the middle Une of the ship. Also the 
line that forms the upper part of the knee of the head» sibove the cheeks. 
(Sm hAtmrd Wmkh PMe IT. on which the cnttmg down line is repre- 
sented as limiting the depth of every floor timber at the middle lina* and 
also the height of the upper part of the dead wood afore and abaft.) 

CUTWATER. The knee of the head. (See t/uU JrticU,) 

CYCLOID. In geo- 
BWtry, a curve of the 
highsr kM, cattid ibo 
Jivcioid, and generated 
ia the folbwing manner. 

If the circle CDH roll ^It^ ^^'^^ 

on the given straight line, AB, so that all the parts of the circumference 
be applied to it one after another, the point C, that first touched the line 
AB in A, by a motion thus oocnpounded of a circular and rectilinear mo- 
lioo, will describe the cnrve AC called tba cgrdoid. 

DAGGER. A piece of timber that faces on to the poppets on the 
hiidgeways, and crosses them diagonally to keep them together. The 
plank that secures the heads of the poppets is called the dagger plank. 
The word dagger seems to apply to any thing that stands diagonally or 
adant 

DAGGEB-RNEES. Knees to sopplj the pbm of hanging knees. 
Their side arms are brought up aslant, or nearly to the underside of the 
beams adjoining. They are chiefly used to the lower deck beams of 
merchant ships, in order to preserve as much stowage in the hold as pos- 
dUfe Any straight hanging knees, not perpendicular to tbe side of the 

U9 
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beam, are in general termed dagger knees. (See Inboard fVorks, Plati 
DAGGER PLANK. (See Dagger, abate.) 

DAVIT. A short beam of fir, trimmed eight square towards the outer*- 
end, and used as a crane, whereby the flukes of the anchor are hoisted 
to the gunwale without injuring the planks of the side. 

DEAD-DOORS. Doors made of whole deal, with slit deal lining, 
fitted in a rabbet to the outside of the gallery doors, and bolted within 
side, to prevent the water from flowing into the ship in case the quarter 
gallery should be carried away. 

DEAD-EYES. Oblate pieces of elm, fixed at the outer edges of the 
channels, with ^hree holes in each of them, through which the laniards of 
the shrouds are reeved. (See Sheer Draught, Plate I. and Midship Sec- 
lion, Plate III.) 

DEAD-FLAT. A name given to that timber or frame which has the 
ig^test breadth and capacity in the ship, and which is generally called 
the midship bend. In those ships where there are several frames or tim- 
T)ers of equal breadth or capacity, (hat which is in the middle should be 
always considered as dead-fat, and distinguished as such by the charac- 
ter 0. The timbers before dead-flat are marked A, B, C, &c, in order; 
and those abaft dead-flat by the figures 1, 2, 3, &c. The timbers adja- 
cent to dead-flat, and which have no rising, are distinguished by the 
characters (A) (B) &c. and (I) (2) &c. (See Sheer Draught, Plate I.J 

DEAD-LIGHTS. Shutters for the stern and galler>' lights, to pre- 
vent the water from gushing into the ship in a high sea. They are made 
of whole deal, with slit deal linings, fitted on the outside, and bolted or 
otherwise fastened within, in bad weather. 

DEAD-RISING, or RISING LINE OF THE FLOOR. Those 
parts of the floor or bottom throughout the ship's length, where the sweep 
or curve at the head of the floor timber is terminated, or inflects to join 
the keel. Hence, although the rising of the floor at the midship flat is but 
a few inches above the keel at that place, its height forward and aft in- 
creases according to the sharpness of form in the body. Therefore the 
rising of the floor in the sheer plan, is a curve line drawn at the height of 
the ends of the curve of the floor-timbers, and limited at the main frame, 
or dead-flat, by the dead-rising; appearing in flat shi|>s nearly partillel tu 
the keel for some timbers afore and abaft the midship franw; for which 
reason these timbers are called flats: but in sharp ships it ri^ gradually 
from the main frame, and ends on the stem and post. 

DEAD-WATER. The eddy-water which the ship draws after her at 
her seat, or line of floatation in the water, particularly close aft. To this 
particular great attention should be paid in the construction of a vessel, 
especially in those with square tucks, for such being carried too low in the 
water, will be attended with great eddies or much deadtcater. Vessels 
with a round buttock have but little or no dead-water, because, by the 
rounding or arching of such vessels abaft, the water more easily recover* 
its state of rest. 

DEAD-WOOD. That part of the basis of a ship's body, forward and 
aft, which is formed by solid pieces of timber scarfed together lengthwise 
on the keel. These should l?e jufficiently si^ed to admit of a stepping or 
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rabbet for the heeU of the timbers, that the mvf not be cookiBlifd 
dowmiardt to «barp edges; and they thottld be tiiffiaently high to leat^ 
the floon. Afbre and abaft the Hoors the deadivood is continued to the 
cutting-down line, for the purpose of securing the beds of the cant-tim; 

hers. (See Sheer Draught, Plate L) ' * f " 

DEAD-WORK, f&e Supernatant.) . " , . 

DEALS. Fir wood, of similar thickness to plank. ' . ' , 

. DECKS. The dedcs are In a diip what floois are in a home. They 
are to support the artillery, stores, ttc and, with <he bctms, to conned; 
the ship together. Their names arise from their situatioq, as Loader Deck, 
Middle Deck, Upper Deck, and Quarter Deck. When a deck stretches 
fore and aft upon one line, without any falls or intervals, it is called a 
Fluth Deck. The space before the foremast bulkhead, under the quar- 
(erstock, 18 often called the Ha^ Deck; and, in some north country ships^^ 
the ste^nge is lireqfaent^ called by this name* 

■ DEEP WAISTED. A term signifying that the height of the topsides 
is much above the upper deckj as ihey are in most teasels in the Koyai 

Navy. 

DEPTH IN THE HOLD. The height between the floor and the 
lower deck. This is one of the principal dimensions given for the com 
struction of a ship. It varies according to the height at which the guns 
are required to be carried from the water; or acomling to the trade ibr 

which a vessel is designed. 

DIAGONAL LINE. A line cutting the body-plan diagonally from 
the timbers to the middle line. It is square with, or perpendicular to, 
the shape of the Umbers, or nearly so, till it meets the middle line. (See 
So^ P£m, PkU 1.) 

DIAGONAL RIBBAND. A narrow plank, made to a line ibrme(f 
on the half-breadth plan, by taking the intersections of the diagonal line 
with the timbers in the body-plan to where it cuts the middle lino in its 
direction, and applying it to their respective stations on the half-breadth 
plan, whicli forms a curve to which the ribband is made as far as the 
cast body extends and the square frame adjoining. (See Ribbands.) 

DISPOSmOK. A draught or drawing representing the several tim- 
bers that compose the frame of the ship, so that they may be properly 
disposed with respect to the ports^ &c. (See DiMpotUion ^ the Frame in 

Plate III.) 

DOG. An iron implement useti by shipwrights, having a fang at one» 
or sometimes at each mtd, io be driven. into any piece for supporting it 
%hilehe«dng^ &c. Another sort has' a fiing in one end and an eye at 
the other, in which a rope may be fostebed^ and used to haul any thing 

along. 

DOG SHORE. A shore particularly used in launching. 

DOUBLING. Planking of ships' bottoms twice. It is sometimes 
done to new ships when the 'original planking is thought to be too thin; 
and, in repairs, it strengthens the ship, without driviog out the former 

fastenings. 

DOVE-TAIL. A score at the end of a piece of wood resembling the 
end of a dove's tail, and into which a corresponding piece is fitted. It is 
cut larger within than without for the purpose of holding the two pieces 
together the more firmly. (See Perpendicular View <^ tke Sieru, PkUe I ) 
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DO\nE-TAIL PLATES. Metal plates, formed like dove-tails, ai$l 
used to confine the heel of the stern-post and keel together. 

DOWSING CHOCKS. Pieces fayed athwart the apron and lapped 
on the knigbf-hcftdt or iii*i<)e Unff above the upper deck. 

DRAUGHT. The drawing or design of the thfp, upon paper, de- 
scribing the different parts, and from which the ship is to be built. It is 
mostly drawn by a scale of one (quarter of an inch to a foot, so divided or 
graduated that the dimetiriom inay be taken to one faich. (See Sft«er 

Braufiht, Plate I.) 

DRAUGHT OF WATER. The depth of water a ship disfdaces 
■when she is afloat. (See Sheer Draught, Plate I.) 

DROP. The fall or declivity of a deck, which is generally of several 
incbei. Diopt are aho lanll foHaget of carved wmIc in the stera-mu* * 

nions, &:c. 

DRIFI'-PIECES. Solid pieces, fitted at the drifts, to form the scroles. 
They are commonly milered into the gunwale, but should rather be let 
in with square butLs, as the caulking will stand belter. (See Sheer 
Drmghi, PUtie 1.) 

DRIFTS. Those where the< sheer is raised according to the 
heights of the decks or gnngways, and where the rails are cut off and 
ended by scroles. (See Sheer Draught, Plate I) 

DRIVER. The foremost spur on the bilgeways; the heel of which ii 
hyed to the fbreaide of the foremost poppet, and deated on the bilgewajt, 
and the sides of it stand fore and aft. It is now seldom used. 

DRUMHEAD. The head of a cap-^tan, formed of semi-circular 
pieces of elm, which, framed together, form the circle into which the 
capstan ban are fixed. V&e Capstan.) 

DRUXE Y. A state of decay in timber widi white spungy vans, the , 
most deceptive of any defect. 

DUBBING. Working with an adze. 

DUiMB PINTLE. (See Pintle.) 

DUNNAGE-BATTENS. Pieces of oak or fir* about two inches 
•quare, nailed athwart the ilat of the orlop, to prevent wet from damaging 

the cables, and to admit air. Dunnage battens are also used in sail- 
rooms, and in magazines, so as to form a vacant space beneath the sails 
and powder barrels. Dun.nage, m general, signifies light wood, or similar 
materials, used to elevate the stowage. 

EARS OF BOATS. The knee- pieces at the fore-part oo theoulside« 
at the height of the gunwale. ( See Long boat, Plate IV.) 

EDGING OF PLANK. Sawing or hewing it narrower. 

EKEING. Making good a deficiency In the length of any piece, by 
tcarphing or butting, as at the end of dedc-hooks, cheeks, or knees. Tbe 
ekeing at the lower part of the supporter under the cat-head, is only to 
continue the shape and fashion of that part, being of no other service. 
We make this remark, because. If the supporter were stopt short without 
an ekeing. It would be better, as it causes the si«ie to rot, and it common- 
ly appears fair to the eye in but one direction. The Ekeing is also the 
piece of carved work under the lower part of the quarter-piece, at ihc 
part of the quarter gallery. (See Sheer Draught, Plate 1.) 

ELEVATION. The orthographic draught, or perpendicular plan of 
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a ihip, wfaereon the hei|^«Ml lengths wn cxpuMtd. It it called by n 

thi p Wrights the Shxer &*vobt. ( See Plate LJ 

ENTRANCE. A term appliefJ to the fore part of a ship under the 
load-water iiacp expretsive of iti iigure; '* the hat e fine eotiaoce/' 

EVEN KEEL. A ship is nid to swim on an even keel when she 
dnwa the mom <|uantit7 of «at« abaft aa fcrvaida. 
EYE-BOLT. f&«Boim.) 

FACE-PIECE. A piece of elm, generally tabled on to the fore part 
of the knee of the head, to assist the coaversion of the main piece, and 
likewise to shorten the upper bolts, and prevent the cables from rubbing 
egafaist tbein ai the kace gets im. 

FACING. Leithig one pieee» about an faich la thicknen, on to ano^ 
4her, in order to iticagthen it. 

FAIl. A term to denote the erenoess or ragularity of a curre or 
line. 

FALL. The descent of a deck from a fair curve lengthwise, as fre- 
quently in the upper doek of yachte» or merehaf ships, to give height to 
the commandef's cabfn, and aometiBiei forward at the hawse-holei. 

FALLING-HOME, or by some, TUMBLING-HOME. The liicU- 

nation which the topside has within a perpendicular. (See Flairing.) 

FALSE-KKEJ^ A second keel, composed of elm-plank, or thick-stuflf, 
^stened in a slight manner under the main keel, to prevent it from being 
nibbeil. its advantages also are, that. It the ship should strike the 
ground, the fhlse keel will give way, and thus the anm ked will be 
saved ; and it will be the means of causing the ship to hold the wind 
better. (See Sheer Draught, Plate L) 

FAI^E-POS r. A piece tabled on to the aft part of the heel of the 
main part of the stem post. It is to assist the conversion and preserve 
the nwin pos^ should the ship tail aground. (Set Sheer Draught, 

FALSE-RAIL. A rail fayed down upon the uppenide of the main or 
upper mil of the head. It is to strengthen the head-rail, and forms the 
seat of ease at the after end next the bovr. 

FASH ION PIECES. The timbers so called from their fashioning the 
after part of the ship in the plane of piujection, by terminating the 
bicadth and Ibraifaig the shape of the stem. They are united to the ends 
of the transoms and to the dead-wood. (See Sheer Draught, Plate L) 

To FAY. To join one piece so dose to another that there shall be no 
perceptible space between them. 

FENDERS. Two pieces of oak-plank fayed edgeways, perpendicu- 
larly, against the topsides abreast the main hatchway, to prevent the 
sides of the ship iroin being rubbed by the hoisting of any thing on 
board. It appoirs, however, from the construction of these fenders, that 
their only use, in the Royal Navy, can be, when any thing is to be par-' 
buckled up the side; and, as this is Tery unusual, most weights being 
hoisted on board by the yard-tackles, or a derrick, so that the articles 
never touch the sides, they are of little use, and bad better be dispensed 
with, as they are the meana of rottiag the sidet to the parts on whith 
thejareaffixed. (S^ Shttr Dnrngki, FkU L) 
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FIFE-RAIL. A rail formerly let over the timber-heads above the 
plank-sheers of the quarter-deck and forecastle, and formerly worked simi- 
lar to the plank-sheer, but lately plauked up to it, excepting the talTarel 
fife-rail. (See Stem, Plate I.) 

FIGURE. The principal piece of carved work or onmnailat tie 
head of the ship. 

FILLING ROOM. A small place in the magazine, lined witli 
lead, and wherein the powder is started loosely to fill the cartridges. 

FILLING-TIMBERS. The intermediate timbers between the frames 
that are gotten up into their places singly after tiie frames are ribbanded 
and thoKd. (See ike Dupontion of tkem im Plate HI,) 
, FILLINGS. Piecci of fir iayed between the cheekt of the head ; and 
the pieces in general, to which no particular denomination is otherwise 
given, applied or affixed wherever solidity is required ; such as those, of 
oak, between the floors to which the kelson is fayed ; and between the 
timbers, to receive the chain and preventer bolts, &cc. 

FINISHINGS. The carved omainentt of the quarter gallerid. 
Thoie bdow the lower stool are called the lower fmekmg^s and those 
above the upper stool, the upper fouMnge. (See Skeer Druvght, Plate L) 

FIRE-HEARTH. The fire-place and ocmveniencies in the gallery for 
'Cooking the provisions for the people. It it competed of a grate^ non- 
boilers, ovens, a smoke-jack, Sec, 

. FISH-ROOM, A place parjted off in the afteHiold, by boIlElieBdit 
, between the tplilMoonif bread-room, and p owde r ro om* It vat ftmncriy 
ufed for stowing the salt-fiih to be consumed on board ; a practice long 
nnce discontinued. It is now used for the stowage of coals, and tomC" 
times for spirits, when the ship is destined for a long voyage. 

FIXED BLOCKS. Those blocks that come through the sides and 
' are bolted, at the sheet, tack, and bnee bloeks^ (See Bbocit.) 
• FLAIRING. The revemrotfwilmg or I— iMfi^ kerne. AttUtcanbe 
. only in the fore-part of the ship, it it taid that a thip hat a Jfmrmg ttP, 
when the topside falls outward from a perpendicular. Its uses are, to 
shorten the cathead, and yet keep the anchor clear of the bow. It also 
prevents the sea from breaking in u|k>o the forecastle. (See Fore Body 
Pbm, Plate I.) . . 

FLATS. A name given to the tfanbert »inidthlpt that have no bevel- 
lings, and are similar to dead-fiat, which is distinguished by these charac- 
ters 0 (A) (B) (1) (d) &c. (See Drad CUt. See ake Skeer Drm^, 
Piute 1.) 

FLEXURE. The binding or curving of a line or figure. (See Itf 
fiected CureeL) 

FUGHT. A todden risfaig, or a greater curve than aheer, at the 

' cheeks, catheads, &c. 

. FLIGH r OF THE TRANSOMS. As the ends or armt of the tran- 
soms, being gradually closed in proportion to their distance from the 

- wing transoms downwards, become more narrow as they approach the 
keel, the general figure or curve which they thus describe, similar to the 
riting of theloort, it called the jlight of the tremaame. 

FLOOR. The bottom of a ship, or all that pait on each side of the 
keel, which approaches nearer to a horizontal than a perpendicular diitc* 
tioo, and whcxeon the ship rests when aground. 
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FLOOR-HOLLOW. The inflected curve that termtnatds the floor 
next tlie keel, and to which iha Jioor koUom mould is made. (See Long- 
^oat im,Pb^ IF.) 

FLOOR-BIBBAND. the ribband next below the floof^beads 
which supports the floors. This ribband should be well shored, and great 
paiiis should be taken to keep it fair and level, as the vfhole fabric de- 
pends rery much ihevcm. • {See S«amos.) . 

.FJ:.OOR-SWSE»TtoiadntliiKMii>eptJiebeMtoflh^ fate 
Frames. See also Sheer Draught and Body Plan, Plafc J.) 

FLOORS, or FLOOR-TIMBERS. ' The timbers that are fixed 
athwart the keel, and upon wliich the whole frame is erected. They ge- 
MiallycKteaditliirfoiwiifd Mtlw.roi^^ firall at«lM aftor 

fqmic tiiAber ; and, sonietimes, one or two cant-flooni art iMkkd.' (Sk 
Frames. See aho Midship Section m Plate III.) 

FLUSH. With a continue<l even surface ; as a Flush Deck, which 
is. a deck upon one continued line, without interruption, from fore to aft. 

FLY-UP. !• a Mrm riimlar to tbe article flioht, lignifying a tucfakn 
deviation ttpvwdt frpia a tbeer liae, ai thc-danipa of the lower deck jl^ 
up abaft to prevent their great sny. 

FOO'i' SPACE RAIL. The rail that tenninales the foot of tlie bal- 
cony, and in which the balusters step, if there be no pede^i rail. >t 
raMMttmrtheendtof the dealt of the deck. (Set 8h€tr Jhmighi emd 
Perpendiculftr View of ths Stern, Plate I.) 

FOOT- WALING, or iUTTUNG, or CEILING. The imide 
■ plank of the ship's bottom. (See Midship Section, Plate HI. J 

FORE. The distinguishing character <tf all that part of a ship's frame 
and materials which lie towards the item. 

FORK AND AFT. is the difectioa of thevhip's length fi»m liead to 
stern. 

FOR£ BODY. That part of the ship's body, afore the midshipt or 
dead-Hat fSti B(Hiim«> Tbii tem is aore pacticulariy uwd ht ex- , 
pressing the fgun or tkepe ef Chat pait of the ship. (See Btri^ Pint, 

Plate I.J 

FOKE-CASTLE The short deck above the upper deck forw ard. 
FORE-FOOT. The foremost piece of the keeL ( See Sheer Draught, 
Piaie I. J 

FORE-LOCK. A thin circular wedge of iron, used to retain a bolt in 
its place, by beint; thrust through a mortise hole at the point of tlie bolt. 
It is sometimes turned or twisted round the bolt to prevent its drawing. 

FORE-MQ^T. Nearest to tlte head of the ship. 

FORE-PECK, ChMe forward under the lower deck. 

FORK-BEAM. (See Beams.) 

FORWARD. In the fore-part of the ship. 

FOXCY. A defect in timber, of a reddish cast or hue, proceeding 
fiofn over^age, &e. 

FRAMES. The bends of timber which form the body of Hie ship, 
each of which is composed of one flimr-timber^ tWO or tliree fuitocks, and 
a top-timlter on each side ; which, being united together, form the frame. 
Of tiiese frames Of bends, that which incloses the greatest space is called 
die awAfcj p or mam/nm or M. The arms of the door-ttmber form a very 
obtoK angle ; and, in the other liraM, thb angle deofcuei or gradually 



106 EXPLANATION OF THE TERMS 

becomes sharper, fore and aft, with the middle line of the ship. Those 
floors which form the acute angles afore and abaft are called the rising- 
Jioors. (See Body Plan, Plate I. and Midship Sectim, Plate III.) 

A frame of timbers is commonly formed by arches of circles called 
nceept, of which there are generally five. Ist. The Jloor'tmeep, which is li- 
mited by a line in the body-plan, perpendicular to the plane of eleva- 
tion, a little above the keel ; and the height of this line above the keel is 
called the dead-rising. The upper part of this arch forms the head of the 
floor-timber. 2d. The loaer breadth sweep ; the centre of which is in the 
line representing the lower height of breadth. 3d. The reconciling sweep ; 
this sweep joins the two former, without intersecting either ; and makes a 
fair curve from the lower height of breadth tp the rising line. If a 
straight line be drawn from the upper edge of the keel to cut (he back of 
the floor-sweep, the form of the midsliip frame below the lower height of 
breadth will be obtained. 4tli. The upper breadth sweep ; the centre of 
which is in the line representing the upper height of breadth of the tim- 
bers. This sweep, described upwards, form* the lower part of the top- 
timber. 5th. The top-timber sweep, or back-sweep, is that which forms 
the hollow of the top-timber. This hollow is, however, very often formed 
by a mould) so placed as to touch the upper breadth ^sweep, and pass 
through the point, limiting the half-breidth of the top-timber. 

FRAME TIMBERS. The various timbers that compose a frame 
bend ; as the floor-timber, the first, second, third, and fourth, futtocks, 
and tup-timber, which are united, by a proper shift, to each other, and 
bolted through each sliiit. They are often kept oi>en, for the advantage 
of the air, and fillings fayed between them in wake of the bolts. Some 
ships are composed of frames only, and are supposed to be of equal 
strength with others of larger scantling. ("See Disposition, and MitUhip 
Section, Plate HI.) 

FRIEZING. The ornamental carving or painting above the drift-rails, 
and likewise round the stern or bow. It is generally a representation of 
foliage or emblematic trophies of war, &c. 

FULCRUM. The prop of support of a lever in lifting or removing a 
heavy body. 

FURRENS. Pieces to supply the deficiency of timber the moulding 
uav. 

FUTTLING. (See Footwalinc.) 

FUTTOCKS. The separate pieces of timber of which the frame 
timbers are composed. They are named according to their situation, 
that nearest the keel being called the first futtock, the next above, the se- 
cond futtock, &c. (See Fbames. See also Midslup Section, Plate III.} 

GALLERY. The long narrow compartment, or balcony, projecting 
from the stern and quarters of a large ship. The stern gallery is usually 
decorated with a balustrade. Quarter Galleries. See also Sheer 

Draught, Plate I.J 

GALLEY. The place appointed for the fire-hearth and the use of 
the cooks. It is generally under the forecastle or the fore-part of the ship. 

GAMMONING-UOLE. A mortise hole cut through the knee of the 
head, betveen the cheeks, through which the rope passes that gammons 
the bowsprit. (See Head, Plate I.) 
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GANG-BOABDS. The otrnw plrtfcrnt wiiMii Ot Mm, 
gUBfmlcs, which connect the quartei^deck to the forecastle. Each it 
compoted of thvee or ibor PruiiU deab li^ed and bolted together edge* 
vise. 

GANGWAY. The entrance into the thip by the itapt on the tide, 
>ehicli, of eoiiri^, it belt when fliBh with the qiuuteMled^ (8m SUer 

Draught, Plate I J 

A FIXT GANGWAY is a continuation of the quarter-deck to a knee 
before it, so as to form the gangway when the quarter-deck of itself reaches 
Bot Ibmtrd enough. There £ tomeHme t » fixed gangway, made at the 
aftpait of the forecastle in large thipt* when the waist to hxiger than the 
customary length of a deal. 

GARLANDS. (^Sce Shot Garlands.) 

GABBOARD STRAKE. That strake of the bottom which is wrought 
next the keel, and rabbett therehi. (Ste Pimhmg, Plata IIL) 

GOOGINGS or GUDGEONS. The hinges upon which the rudder 
traverses. (See Rudder, in Sfierr Draught, PlaU L) Aho the metal 
pieces upon which a windlass works. 

GOOSE-NECK. A targe iron hook, fixed with a itrap at the after end 
of the* main channel, to tlow the ttnddfaig tail boom In. 

A SH I FTING GOOSE NECK is a sort of iron cleat, confined "near the 
foremost end of the tiller, by means of thin iron plates, one on each side, 
which are bolted through the tiller, so that the goose-neck may move 
forward between the plates ^ in a groove. Itt me if to thift fiirward at 
the tiller may shrink and go aft, to be kept ftist in the rudder. The 
goose-neck is fastened by two toew eje^toltt, which go through it and 
jamb it upon the tiller. 

GRAIN-CUT. Cut athwart the grain ; as when the grain of the wood 
doea not i»aitake of the thape required ; for inttance. If a knee be cut 
oat of a broad str^ght-grained plank, it is evident that the grain, being 
cut across, would be very short in one or both arms, 

GRATINGS. The lattice coverings of the hatchways, which are 
made with openings to admit air, or light, by cross battens and ledges. 
The openings should never be to large at to admit the heel of a manli 
shoe, as they may otherwise endanger those that pass over them. 

GRIPE. A piece of elm timber, that completes the lower part of the 
knee of the head, and makes a finish with the fore-foot. It bolts to the 
stem, and ii farther secured by two plates of cupper in form of a horse- 
ahoe, and therefore called by that name. (Ste Sheer Draught, flate L J 
GROMMETS. (iOB aoATt.) Wieatht of rope which confine the 
oars to the pins in the gunwale. 

GROUND WAYS. Large pieces of timber, generally defective, 
which are laid upon piles driven in the ground, across the dock or slip, in 
order to make a good foundation to toy the bhidudiif upon which the thip 
is to rest. 

GUARD-IRONS. Curved or arched bars of iron fixed over the 
carved work of yachts, ice. particularly over the head and quarter pieces^ 
to prevent their being damaged. 

GUNNER'S STORE ROOM. (See Sroas Rooms.) 

GUN ROOM. The after-part of the lower deck, parted off for the 
aGoommodalion of the subaltera^ofiicerB. 
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. GUNWALE. Tb^l borizoQtal plank w|iich coven the heads of the 
Unben hdtwmn the main and drifts. fSte Skeer IhwMght, PliiU LJ 
GUY* A rope extended from the head of sheers, and made fait atf 
distance on each tidcst by which they are kept ateady. 

HAIR BRACKET. The moulding whkh terminates the fore ends ol 
the head raib, comes at the back of the figure, and brei^ in fiur with the 

upper cheek. (See Sheer Draught, Plate I.J 

HALF-BREADTIi.PLAN. fSee Plan.) 
. HALF-BREADTH OF THE RISING. A curve in the floor plan, 
.which limits the distances of the oentres of the flooMveepi from . the 
middle line of the bodyplan. (See Half Breadth Plan, Plate I.) 

HALF-PORTS. A sort of shutters made of deal, and fitted to the 
slope of those ports which have no hanging lids> They tiave a hole cut 
in them for tlie gun to go through. ' 

HALF-TIMBERS. The sboit tinlwrs in the cattHiodies, vhich are 
answerable to the kiwer futtocki in l|ie square body. JXtpetUum m . 

Plate 1 11. J 

HAMMACOE, or HAMMOCK-RACKS. The battens nailed to the 
sides ot tiie beams, and to which tlic sailors hang their hammocks au4 
.beddiiit^ 

HAMMERS. The tods used by shipwrights for driving nails and 

clenching bolts. Claw-hammers are the most convenient for the former 
purpose, having a claw at one end to draw the nail out if it splits or rucks 
in driving. Cknch-hammen should be made of hard steel, with one end 
flat for clenching, and a face for smoothing the clench. 

HANCE or HANCH.' A sudden fall or break, as from the drifts for- 
ward and aft to the waist. Also those breaks in the rudder, &c. at those 
parts where it suddenly becomes narrower. (Su Sheer Draught, 
riateLJ . 

HANDSPEC. A wooden bar, made of tough asb, and used as ^ 
lever to prize or remove great weights. 

HAND SCREWSorJACK^, DOUBLE 
or SINGLE. Ti»e engine represented in the 
margin, used to cant beamsyor other weigh- T 
.ty timlien. - It consists of a box of elm, s 
containing cogged iron wheels, of increas- >^ 
ing powers. The outer one, which moves I 
the rest, is put in motion by a winch on ^ 
the outside, and Is called either single or ^ 
double, according to its incieesing force. 

The outer figure here shewn represents the inside work separately. 

HANGING. Declining in the middle part from a horizontal right 
line, as the hanging of the decks, hanging of the dieer« &c. 

HANGING-CLAMP. A semi-ctrcuUr iron, with a foot at each 
end, to receive nails, by which |t is fixedto any past of a ship^ to hang 
stages to, &c. 

HANGING-KNEE. Those knees against the sides whose arms bang 
vertically or perpendicularly. (See Midth^ Sectioru, PtaSU III.) 

HARPINS. Pieces of oak similar to ribbands, but trimmed and be- 
velled to the shape of the body of the ship, and Miing the foce and 
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Wter cant bodies together until the ship ii plikri»d. But this term n 
mostly applicable to those at the bow; hence arises the phrase " clean 
and Kill harpins,*^ as the ship at this part is more or test acute. fSee 
Fore-part of tke Ha^^^irmdth Plan, Plate I.J 

HARHIS-CUT. TMs term Is applied wImi the edges &t planks are 
cut to an under bevelling, to fay oneopon another, astheMltllhigoriidcs 
of the well, so that no ballast may get in at the joints. ' 

HATCH£S. The coverings for the hatchways. 

HATCHWAYS. Thesquare oroblong openings in tbe middle ef the 
dedcs, for the ooavenience of lowering down gpod* ; forming also the 
passages from (me deck to another and faMirthe h^; lee. f^M Pkm of 
Decks, Plates TJJ. and IV.) 

HA WSE.HOOK. The breasthook over the hawse-holes. (See Inboard 
Warhh PI9U IF.) 

HAWSE-PIECES. The timbers which form the bow of the ship, 
who<;e sides stand fure and aft or nearly so ; that iSf parallel tO the Middle 
line of the ship. (See Sheer Dravpht, Plate I.) 

HEAD. The upper end of any thing ; but more particularly applied 
Id all the work fiHed dforethe stem, asthe fignre^the knees, nih, Ste; 
(See Sheer Draught, Plate I.) 

A SCROLL HEAD si|inifies that there Is no carved or ornamental ficjurc 
at the head, but that the termination is formed and finished off by a volute, 
or scroll turning outwards. A FIiddle Head signifies a similar kind of 
Mdi, but witii the serell turning eft or ini»ards» 

HEAD-LEDGES. 'T he thwartship pieces which ftuiethe hatchwajTS 
and ladderways. (See Plans, Plates HI. and IV.) 

HEAD-RAILS. Those rails in the head which extend from the back of 
the figure to the cabhead and hows, which ave not only ornamental to the 
frame but useful to that part of tbe ship. (See Sketr Draught, Plate 1.) 

HEAD-TIMBERS. The pieces that cross the rails of the head verti- 
cally. They are bolted through their heels to the cutting down of the 
knee, and unite the whole together. (Sec Sheer Draught, Plate I.) 

HEEL. The lower end of a timber, ftc. A ship it alio said to Acdt 
when she is not upright. 

HEIGHT OF RRKADTH LINKS, Upper and Tx>wer. The two 
curved lines described ofi the sheer-plan, at the height of the main- 
hreadth, or broadest part of the ship, at each timber. In the t>ody-plan, 
(hey ire horiaontal lines at those heights on whieh theONdn-braMiths of 
tach timber are set off*. In those Him are found the centrsf for sweeping 
the lower and upper breadth sweeps. (See MaIN BaiAVffB. Jes oAn 
Sheer Draught, and Bodif Plan, Plate I.) 

HELM. The whole of the machinery astern, which smes to steer or 
gvidethe SM^,- nsihe ladder, On* tiller, the whcdi 9ee, 

HELM-PORT. That hole through the counter, through nMchthe 
head of the rudder passes. ( See Sheer Draught, Plate I.) 
. HELM-PORT TRANSOMS. The piece of timber placed athwart 
thefnride of theoouoter timb^ at (he heigfat of the helni-poct. It is 
iloltedthroogh every rtem tiffibeiv«Dd kneed at eachiettdlbr the secunty 
of that part of the shtp. (See PerpeitdSadet. nm ef tke Asm, to 
Plate I.) , . 

HELVE. The handle of axes, adxes, mauls, &c. 



no EXPLANATION OF THE TERMS 

. HOGGING. (See Broken Baow^)' A ship is said to Ug when the 

middle part of her keel and bottom are so strained as to curve or arch up- 
wards. This term is therefore opposed to tagging, which, applied in a si- 
milar manner, means by a different sort of strain, to curve downwards. 

In order to elucidate this subject, let iw suppose a veiiel to be acted 
upoolPjievcrallbroeiMuitlieligiireaAf y 
wUh the ibrcet or weighty c,/, acting |* 
downwards, and c </, the pressure of the | 



water, acting upwards ; the vessel may ■ ■ rj"'*^ ""I lSs ^ 

in this state be maintained in equilibrio, \ l 1. Z 

provided that it has a sufficient deirree of • I 



provided that it has a sufficient degree < 
strength ; but* so soon as H begin to give 
. way, wt see that it must bend in a coo- 
vex manner, since its middle would obey 
the forces e and d, acting upward, whilst its extremities woold be actually 
forced downwards by the forces or weight? e and J", 

Vessels deficient in strength are generally found in such a situation ; and, 
siiice similar cflbelBCOiitiBiially act whilst the vessd is immersed in the 
water, it has happened but too often that the keel has experienced the bad 
eflbct of a strain. 

• Hence it is evident, that hogging may arise either from want of strength 
in the component parts of a vessel, or from disarrangement in the stowage. 

Many long, deep, straight floored vessels, too slightly built, have been 
fimnd to liog* owing to the great upw^ p ii ss uw of tlit water upon the 
broad part of ^hSuimmi and H has been Ibund that* the longer and 
lamer ships are, the more eadly have their bottoms bent or hogged, even 
when the stowage has been correct ; and much more SO whcnU has been 
unequally distributed towards the head and stern. 

Ships deeply laden, with very heavy cargoes or materials nearly amid- 
ships, have, on the contrary, been sometimes found to iag downwards, in 
proportion as the weight of tlwcBrgo has enceeded theopwaid pressure of 
the water. 

' But, according to the present practice of building in Great Britain, 
these disadvantages are little U> be feared; although, in a less advanced 
state of the art, they v^ ere frequently found in British vessels, and are still 
as frequently found in vessels of foreign construction ; many of the latter 
being ef lao smaM seanyingtand too slightly constructed. Even sharp 
bnik vessels of this ooontry,«npon the picseot ooostruclion, are seldom 
found to hog; and we presume that no vessel constructed agreeably to the 
lable of Dimensions and Scantlings, given hereafter, will be found so to 
do. But it is to be particularly observed, that these dimensions, with re- 
spect to the strength of the body, will not admit of diminution. 

If, however, the relative dimcn^ons be changed ; and, if the length be 
increased^ as w o omme n d ed In some cases, in order to produce an Increase 
in the velocity, or, if the ship is intended to beiaden with very heavy ' 
materials, as lead, &c. the strength may be proportionably increased by 
enlarging the scantlings of the tbickstuflTat the joints of the timbers, &c. 

HOLD. That part of the ship below the lower deck, between the 
bulk-heads, which is reserved for the stowage of ballast, water, and provi- 
sions, in a ship of war; and for thai of the cargo. In nwrchaal 
v^jcssds. 
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HOLLOW-MOITLD. The mom with F lmt Mh m, vfaldkfw. Smm- 
times the back sweep wbkk ftmM tlw up|«er put «l tJie top-tinbar ii 

called the top-timber holloa. 

HOOD. The name given to all the foremost and aftermost phnks of 
the bottom, both withinside and without. Aim a covering to shelter the 
nortar in bomb-ressels. In merchant ships h it the birthing roond the 
ladderway. f&« OwrAMKM.) 

HOOD(NG.£NDS. Thew endtofthe plaiiki which bwy in the 
rabbets of the stem and stem post. 

HOOK of the DECKS. (See Bre vrr-HOOKs.) 

HOOKING. The act of working the edge of one ptank, &c. into 
that of another, in such a manner tliat tbey cannot be drawn asunder end • 
Urmjpt. (Sm Kehm 9emrfk», hikmri WtHeh e iT. mud PUmkmg, 
JP/ate III.) 

HORIZONTAL RIBBANDS. Those ideal ribbands, used in laying 
off, which are taken off level Of Mfun With the middle line of the ship't 
body. (See Ribbands.) 

HORN or HORNING. Placing or proving any thing to stand square 
fitMn the iniddle line of the ihip» by setting an equal diitaMioe therena 
kwa each tide of the middle line ; then bringing the nme diitaiice 
equally from tome fixed tpot in the middte line by a batten or Haffof 
aon-.e length. 

HORSE. The round bar of iron which is fixed to the* main rail and 
back of the figure in the head, with stantions, and to which it attached a 
netting fiir the of the men wba hate ooeari«n tn hn,hitbe head. 
Alto the cRMi-pIecet of timber Inioned on to the hiadt of the bitli ibr 
the booms to rest upon. 

HORSE-IRON. An iron fixed in a handle, and uted with a beetle by 
caulkers, to hone^p or harden in the oakhams. , 

HORSE-SHOES. Large straps of iron ur copper shaped like a horse* 
shoe and let into the atem, which gripe on oppotite sides, thnHigh which 
tliey are bolted together totecure the gripe to the ttem. 

HULL. The whole finune or body of a thip« escfaMift of the mailt, 
yardty taih^ and figging. 

JAMBS, for fixing the Lights. Thick broad pieces of oak, £xed up 
endways, and between which the magazine lights are fitted. 

IN AND OUT. A term toawtimct uiad Ibr the acantKng of the 
timbert the mouldhig way, but noie particularly applied to those bgltt in 
the knees, riders, &c. which are driven through the thip't Mdcij or 
athwartshipt, and therefore called ** In and out Boits** 

INBOARD. Within the thip; at the Inboard Wotkt, ^. (Set 
PlaUlF,) 

. INNER POST. A piece of oak tinhcr, hmght on and fiiyod to. th« 
fNcrideof the main. ttem-^MWt, for the porpote of teatiag the tnosDoit 
upon it. It is a great security to the ends of the planka, as the main pott 
is seldom sufficiently afore the rabbet fur that purpose, and is also a great- 
ttrengthener to that part of the ship. (See Inboard Work*, Plate IV,) 

i N'i i^RSECl ION. The point in which one line crosses another. 

JOINT. The place where any two pieces are united. Thit term is, 
howofCTy nort particularly wed to wpreM the liftet which are laid down 
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in the mould'Ioft for the purpose of making the moulds for the timbers, ai 
those lines exhibit the shape of the body between every two timben« 
wJiich is hence called ihe joints. 
I RONS. 1 he tools used by the caulkers far dri ving ia the oAam* - 

REEL. The maiii and loweit timber of a ship, extending kmgitodi* 

naily from the stem to the stern-post. It is formed of several pieces, 
which are scarphed together endways, and form the basis of the whole 
structure, of course it is usually the iirst thing laid down upon the blocks- 
for the construction of the ship. (Hee Sheer Draughif PfsleX^ 
KEEL STAPLES. fiSee SrAfUt.) 

KEELSON, or, itioraaxmmHiIy, KELSON. The timber formed of 
long square pieces of oak, 6xed within the ship exactly over the keel) and 
which may therefore be considered as the counter part of the latter (for- 
binding and strengthening the lower part of the ship, for which purpose it 
is fitted to, and laid upon, the middle, of the floor-timben, and bolted 
through the floor and keel. (See JUboard IVcrItt, Fhd€ IF.) 

KEVELS. Fleoes o^ oik plaidt, (~) |^ 
diaped like timber heads, and fixed ) / § ! 

into mortises cut through other pieces no\ " ' W" ' J ^ j ^ 
that are fastened to the insides of the ^ \ * / ' 

ship. They answer the purpose of \ \ g / 

timber heads to belay the ropes to. 

KEVEL, or CA\'EL HEAD 
BLOCKS. A sort of blocks, having 
a sheave hole or two cut through fore 
and aft, and which are bolted to the 
ship's sides, nearly opposite the masts, 
to fceire the lifts, &c. 

KEY. A dry piece of oak» ftc «ttt tapering, to drive into searpln 
that have hook-butts. 

KILN. A convenience for heating planks to make them pliable. A 
iteam-kiln h a. trunk composed of deals, grooved neatly into each other, 
which is generally from three to four feet square, and from forty to sixty 
iieet in length, having a door 'al mdk end. It it oottfined together hj 
bolts driven tiirougli it at certain distances, wlfidi «nt«er ibr bearers to 
rest the plank upon, arid it ts supported upon bifok woriL Beneath it, in 
the middle, is a large iron or copper boiler, or sometimes two boilers, 
which are then fixed near each end, the steam from which, issuing into 
the trunk, enters the pores of the plank and makes it pliable. 

A BOILER KILN is sfiaped similar to the former, but witli anopen 
top. ''It is ibmied of sheets of copper rivetled together, and is fixed ia 
bnck work. Under each end, or in the Iniddle, are furnaces to make the 
water boil, when the plank is in. The upper part is covered with shutters 
that are hoisted occasionally by small tackles. The diuiensions. Sec. of 
a copper boiler in one of the royal yards are, length, forty feet ; breadth 
at the ends, four feet three inches; and iu the middle, six feet; depth, 
two feet t^n inclwi; and weight, fifty-three cwt. three quartos, and seven 
pounds. 

. KN£ES; The crooiBad pieeea.«f ^tioilier^by wliiditlM anda of 
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the betmi are lecored to the tides of tlw dtip* Of diat, meli as are 
hyed vertically to the sides are called kmm^4aueii and such as are 

fixed parallel to, or with the hang of the deck, arc called lodging- kners. 
(See MieUkip Sectiam, FkU UL md PImt ^ lAe Duk, Bites UL 
md IV.) 

KNEE TIMBER. That »ort of crooked timber which forms, at its 
back or dbow, an angle of froiii ibrty-five to twenty-fbur degrees. The 
aiore acute this angle is, the nore valalible is the timber on that account. 
But if their angle be more obtuse, they are said to be raking, and are pro- 
portionably leis vakiable, being of the less utility for the formation of 
knees, &c. 

KNEE OF THE HEAD. The large flat timber fayed edgeways upon * 
the fore-part of the stem. It is formed by an assemblage of pieces of oak 
ooaked or tabled together edgewise, by reason of Ms breadth, and It pro- 
jects the length of the head. Its fore-part should form a handsome sei^ 
pentine line, Or inflected curre. The principal pieces are named the 
Mosn-ptece and lacing. ( See Sheer Draught, Plate 1.) 

KNIGHT-HEADS, or BOLLARD-TIMBERS. Large oak timbers ' 
fayed and bolted to each side of the stem, the heads of which run up 
sufllciently above the head of the stem to support the bowsprit, care beiog 
taken to cast them suffidently open abovethe stem to the diameter of the 
bowsprit. (See Sheer Draught, Plate I.) 

KNUCKLE. A sudden angle made on some timbers by a quick re- 
Terse of shape, such as the luiucklesof the counter timbers. (See Sheer 
Drmught, Plate I.) 

KNUCRLE.TIMBERS. Thme top4lmbers to the foiciMy whose 
bends stand perpendicokr, and form an angle with the &iir or ftiollowof 
the topside. This work is the best when the tottdi or knuckle is at the 
ptonksbeer. (See Fetv-h^^ in PkU L) 

LABOURSOME. Subject to labour, or to pitch and roll violently in 
a heavy sea, by which the masts and even the hull may be endangered. 
For by % sucoosive heavy rail the rigging becomes loosened, and the 
masts at the same time may sbain upon the shrouds with an effort which 
they will be unable to resist ; to which may be added, that the continual 
agitation of the vessel loosens her joints, and makes her extremely leaky. 

LACING. One of the principal pieces that compose the knee of the 
head, which runs up to the top of the hair-bracket, and to which the 
figure and ndls-of the head are secured^ 

LADDERS. Laddcn are in a ship for tbesame purpose as staiisin a 
liouse, for tbecQBVtnioiceof aMmdingordesQeDdingfiemoDedeckto 
another. 

LADDER-WAYS. The openings in the decks wherein the ladders 
are placed. (See Plant, Plate IIL) 

JLANDINGOTRAKE, in Boats. The upper strake but onew 

LANTSBNS. The machfaies made of tin and gbss, to oontaia 
emidlesibr the transmission of light to those parts of the sbipe haia nn UBr 
screened candle cannot be placed, or where it woold be dag|eRNl|p as on 
the poop, in the magazine, store-rooms, &c. 

To LAP OVER or UPON. The mast carUngs are^d to lap upOA 

I 
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the beams by reason of tbeUr great depths smdbead-Mgeft at tbeend* l«p 
over the coamings. 

LAPS. The remainipg part of the endt oC.carlings, &c. which are to 
bear a great weight or piicHiiiie» such as the capstaoritep* (See ideard 

Works, Plate IV.) 

L.'Vr-SIDED. A term expressive of the condition of a Tcsiel when 
she will not swim upright, owing to her sides being unequal. 

LARBOARD-SIDE. The ]elt*haiid side of the ship, when looking 
forward from the stem. 

LAUNCH. The slip or descent whereon the ship is built, including 
the whole of the machinery used in launching. (See Frontispiece. ) 

IlAUNCH. a large boat now mostly used iiislead of the Long Boat. 
(8u LoNo Boat.) 

LAUNCHINa The act of sendjag the ship fiom off thte*dip inta 
the water. 

LAUNCHING-PLANKS. a set of planks mostly used to form the 
platform on each side of the ship, whereon the bilgeways sUde for the 
purpoieof hranching. ( See Jirontispiece.) 

LAYING-OFF, or LAYING-DOWN. The act of delineating the 
various parts of the ship, to its true size, upon the mould-loft floor, from 
the draught giveo« for the purpose of making the moulds, (ike 
Moulds.) 

LAZABETTO.. A toame gnwa to anhoipital-ahip for therecepthm of 
thevlckt or of persons supposed to be infectious. It is also the name of a 

place parted off at the fore-part of the lower deck, in some merchant 
ships, for the convenience of laying up the provisioos, stoics, &c. neces- 
sary for the voyage. 

liEAN. The sane with CuAii»« which see. 

LEDGES. Oak or fir scantling used ia framing the decks, which are 
let into the carlings athwartships. The ledges for gratings are similar, 
but arch or round up agreeable to the bead-ledges. (See Loaer Deck 
Plan, PlaU JV.) 

LENGTHENING. The operation of separating a ship ath waitshipi« 

and adding a certain portion to her length. It is performed by clearing 
or driving out all the fastenings in wake of the butts of those planks 
which may be retained, and the otbers are cut through. The after-end is 
theo drawn apart to a limited distance equal to the additional length pro- 
posed. The keel is then made good, tlie ioon onssed, and a sufficdeot 
number of timbers raised to fill up the vacancy produced by the sepa- 
ration. The kelson is then replaced to give good shift to the new 
scarphs of the keel, and as many beams as may be necessary are placed 
across the ship in the new interval, and the planks on the outnde aie re- 
placed with a proper shift. The clamps and foot^waling within the'dllp 
are then supplied, the beams kneed, and the ship completed in ail respects 
as before. 

To LET-IN. To hx or £t one timlier or plank into another, as the 
ends of caslfaigsiiito the hetms» and the beams Into the clamps, seocea 
being made in each to reonve the other.. 

LEVEI^ Houiomtal; or aa a base squaie with • ptspcn- 

dicular. 
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Level lines. Lines determiniog the shape of a ship's body hori^ 
ioiitaIly> or square from the middle line of the ship. 

LEV£LCiB]>OUT. A line oonfhmed oBt, in a I^orizontal dhectioii, 
from the intersection of an angle ; or, where the cant-timbers may intcf^ 
sect the diagonal or ribband lines. (See ForeB(*(fi/, P/atc J.) 

LEVER. A bar of iron or wood to raise weights. The first and 
most simple of the mechanic powers. ( See Mechanics.) 

LIEUTENANTS STTORB-ROOM. An aputment fitted up with 
slMhcs, bins, and lockers^ on thc iliih o aul side of tlie after platfiirni, for 
the use of the first lieutenant. 

LIGHT-ROOM. A small place parted off from the magttine, and in' 
which the lights for lighting tlie magazine are contained. 

LIGHT WATER-UNE. (See Water-Lines.) 

UMnSR-BOAEDS. f ft* Lmsn^pAiBAOB.) 

LIMBER-HOLES. (See the naii Article.) 

LIMBER-PASSAGE. . A paaage or channel formed throughout tlie 
whole length of the floor, on each side of the kelson, for giving water a 
free communication to the pumps. It is formed by the Ljmber-Strakk 
on each side, a thick strake wrought next the kelson, from the upper-side 
ef which the depth in the lioid is alwiyi taken. This strake is kept 
about eieTen inches from the kelson, and forms the passage fore and aft^ 
which admits the water with a fair run to the pump-irell. The upper 
part of the limber passag:e is formed by the Ltmber Boards, which are 
made to keep out all dirt and other obstructions. These boards are com- 
posed of short pieces of oak plank, one edge of which is fitted into a i-abbet 
into the limbei>strake, and the other edge bevelled with a descent against 
the kelson.- Th^ are fitted in short pieces for tlie oonvenfence of taking 
ap one or more, readily, in order to clear away any obstruction in the 
passage. When the limber boards are fitted, care should be taken to have 
the butts in those places where the bulkheads come, as there will be then 
no difficulty in taking those up which come near the bulkheads. A hole 
is bored in the middle of each butt to admit the end of a crow for 
prizing it up when l e qulw d. To pravant the hoards ton iieing dt»» 
placed, each should be marked with a figure c o r re sp onding with one on* 
tbelimber-strake. (See m kkfy attHm , Plate Ut ) 

LIMBER-HOLES are square grooves cattiirough the underside of the 
floor-timber, about nine inches from the side of the keel on each side, 
through which water may run toward the pumps, in the whole length of 
the floors. This piecaiition is requisite in meivltfnt ships only, where 
null qoantHiei of tvatcr, by the heding of the ship, may come through 
the ceiling and damage the cargo. It is for this reason tlntt the lower nit- 
tocks of merchant ships are cut off short of the keel. 

To LINE. To coverone piece with another. Also to mark out the 
work, or make lines upon the floor with a chalked line. 

LINE OF FLOATATION. C&c Water Linbs.) 

LIPS <^ SCARPHS. The svbstanoe left at theendt, yrhkih yrcM 
otherwise become sharp, and be liable to split ; and, in otiier caaes> codd 
not bear caulking as the scarphs of the keel, stem, Sec. 

LOAE>-WATER LINE. (See Water Lines.) 

LOBBY. A name sometimes given to an apartipent close before the 
great cabin bulkhead. 

12 
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. LOCKERS. Small compartments, built of deal, in the cabins and 
ftomoomi. (See Shot Lockbm.) 
LONGBOAT. The laigest aod itouteit bdoogbig to a ship. (See 

Boats.) 

LONG TIMBERS. Those timbers afore and abaft the floors, which 
form the floor and second futtock in one. (See Sheer Draught, Plate I.) 

LOOP-HOLES. Small apertures through the bulic-beads, coamings, 
head4edge8, and other parts of merchant ships, through which the small 
arms are fired on an enemy who boards at dose quarters. 

LOOVERED BATTENS. The battens that inclose the upper part of 
the well, which are fixed at such an angle as to adniit air, and yet prevent 
any dirt from being thrown into the well. 

LOOVER-WISE or LOOVER-WAYS. To place battens or boards 
at a certain angle, so as to admit air bu.t not wet. The loovered or bat- 
tened parts of ships'-wells are fixed in this manner to adniit air and pre- 
vent persons from throwing filth of any kind into the weli, 

LOWER BREADTH SWEEP. (See Frames.) 

LUFFER LOOF. The fullest or roundest part of the bow. 

MAGAZINE. The apartment used to lodge the powder in \ which, 
jn large shi ps, is situated forward, and in small shipa abaft. It ihottid al- 
ways be situated as low down as posrible. 

MAIN. Chief or principal, as opposed to any thing secondary or in* 
lerior. Thus the main-mast is used in contradistinction to the fore or 
mizen^mast ; the main-keel, main-wales, main-hatchway, &c. are in like 
manner distingiiisiied from the false-keel, channel-wales, and the fore and 
after hatchways, &c. 

MAIN-BREADTH. Thetmadestpartof tbesbip atany partkolar 
timlier or firame, which is distinguished on the sheer-draught by the 
upper and lower heights of breadth lines. (See Sheer Draught, Plate I.) 

MAIN HALF-BREADTH. Half of the main-breadth, and thus 
called, because it is necessary to lay down on the plan but half of the figure 
of tlie ship, both sides being exactly alike. (Su Sheer Draught, 
PUae L) 

MAIN-KEEL. The torn of diitinctibii between the keel and the 

fidse-keel. 

MAIN-POST. The same with Stbbm FoaT» and used to distinguish 
it from the false-post and inner-post. 

MAIN-WALES. The lower wales, which are generally placed on 
the lower breadth, and so that the nahi-decic knee-bolCs may come into 
them . C&c W albs.) 

MALLET. A sort of wooden hammer, too well known to need descrip- 
tion. The mallet used by caulkers to drive the oakum into theseams is in 
general very different from that of shipwrights, as it is longer and more 
cylindrical, and is hooped with iron at each end of the head, to prevent 
its splitting and wearing in the exercise of caulldng. -Notthfcountry 
shipwrights, who generally piactise both bnacfaes, use the lastmeDtloiicd 
mallet upon all occasions. 

MANGER. An apartment extending athwart the ship immediately 
within the haws«?-holes. It serves as a fence to interrupt thepassa^of 
water which may come in at the hawse-holes, or from the cable when 
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helving in; and the water thus prevented from running aft is returned 
into the sea by the manger scuppers, which are larger than the other 
fBUfipm 00 thtt accoimt 

|(fAR6IM-JJNE. A line or edge parallel to the upper-side of the 
viog^ransom, and about five inches below it, at which place terminate all 
the butts of the bottom planks abaft. I'He latter are made good by Uw 
tuck-rail. (See Perpendicular View qf the Stern, Plate I.) 

MARINE CLO'l HING ROOM. An apartment built on the lar* 
board tide of tlie after platforoi to receive the dotbing of the marines. 

MAST-CARUNCrS. Those largo earliogs which are placed at the 
lidei of the iiiail4ooiMibr the purpoie of framing the partneri (8m 
Carlings.) 

MASTS. The long cylindrical pieces of timber, elevated upon the 
keel, and to which the yards and sails, &c. are attached. (See SKeer 
Dnmgki, PlmU L) 

MAULS. Large hammers used for driving treenails, having a steel 
face at one end, and a point or pen drawn out at the other, and hence 
called a pin-maul. Double-headed mauls have a steel face at tach end» 
of the same size, and are used for driving of bolts, &c. 

MESSENGER. A large cable laid rope used to heave in the cable hf 
the main capstan. * 

META-CENTRK That point hi iUiip above which the centre of 
gravity must by no means be placed; because, if it were, the vessel 
would be lial>le to overset. The m«fa«c«n/re, which has also Ixen called 
the shifting-centre, depends upon the situation of the centre of cavity ; 
for it is that point where a vertical line drawn from the centre of cavity 
cuts a line passing through the oeutre of gravity, and is perpendicular to 
thekcd. (SeeCtmE,) 

MIDDLE LINE. A line dividing the ship exactly in the middle. 
In the horizontal or half-breadth plan it is a right line bisecting the ship 
from the stem to the stern-post ; and, in the plane of projection, or body- 
plan, it is a perpendicular line bisecting the ship from the keel to the 
height of the top of the side. 

MIDDLE TIMBER. That timber in the stem which Is'phHxd in 
midships. 

MIDDLE WALES. The three or four thick strakes worked along 
each side, between the lower and middle deck ports in threC'decked 
ships. ( See Wales.) 

MIDSHIPS. 1 he middle of the ship, either with regard to her 
length or breadth. (Su AmiNBift.) 

MIDSHIP^END or FKAME. That bend which is called Jkad^ 
Flat. (See Bends. See also Midship Section, Plate III.) 

MITERED. If two pieces of wood, &c. be joined so as to make a 
right angle, and the two ends be put together so as to form a line maJung 
an angle of 45 degrees, the joint is said to be mitered. 

MIZEN-MAST. That mast, in a thtcennasted vessel, which is near> 
ottbestem. (See Skeaf Jkm^, Pht$ L) 

MONKEY. A machineoomposed of a long pig of iron, traversing in 
a groove, which is raised by a pully, and let fall suddenly on the head of 
large bolts, for driving them in when the weight of mauls would be insuf- 
ficient i such| for instance^t as the dead-wood bolts^ or the bolts that arc 
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driven in the kneeof the head. This lOft of nwnkey generally has • 
frame with liandle^ with n groovy on the undcnide ; it tlidea vpen a 
ridge of iron fixed ina bed, and is drawn bad^waids and IMbJy ferwafdi 

by a rope on each side. 

MOOTING. Making a treenail exactly cylindrical to a given size 
pr diameter called Uie moot. Heoce, when so made, it is said to be mooted. 

MORTISE. A hole or hollow made of a cettain liie and depth in a 
piece of timber, &c inorder toieoeive the end of another pleoe with a 
tenon lilted exactly to fill it. 

MOTION, &c. Belongs to the chapter on mechanics. 

MOULDS. Pieces of deal or board made to the shape of the lines on 
the mould loft floor, as the timbers, harpins, ribbands, &c. for the pur- 
pose of cuttiBg out the different pieces of timber, &c. for the ship. Also 
the thin flexible pieces of pear-tice or box, ined in eomtmodog the 
draughts and plans of ships, which are made in various shapes ; viz. to 
the segments of circles from one foot to 22 feet radius, increasing six 
inches on each edge^ and numemis eiiiptkai. curves with otiier 
figures *. 

MOULDED. Cut to the mould. Also the size or bigness of the 
timbers that way the moald is laid* f&eSmiD.) 

MOULDING. The act of marking out the true shape of wy tin* 
ber from the mould. Abo any oiMiniMital prcgeetions, as the ndb, 

finishing, &c. 

MOULD-LOFT. A place in building yards appropriated for laying 
off ships to their (uii size, fo<- the purpose of making the moulds from 
which the wliole fisme, &c. is provided. . TJie floor is one large even flat 
surface, and in general painted black, that the various lines /nay more ea^ 

sily l>e discerned. Some in laying off ships rase the lines in with a 
pointed instrument, \N hile others only chalk them in. The size of mould- 
lofts are various, tiiose in the royal yards are very large and commodious, 
but those in merchant yards are generally about 100 feet long and 30 feet 
wide. 

MUNIONS or MIMTONS. The pieces thiA dkide the lighu in the 
stem and quarter gsUeries. (See Skeer Drmgkt, Fltie L) 

NAILS. Iron pins of various descriptions for fastening bop.rd, plank, 
or iron work ; viz. Deck NaiU, or Spike NaiU, which are from 4 inches 
and a half to 12 inches long, have snug heads, and are used for fastening 
phmks and the flat of the decks. Weight Mb are simihir to deck wSk, 
but not so fine, have square heads, and are used ibr fastening cleats, &c. 
Ribband Nmbare umilar to weight nails, with this difference, that they 
have large round heads, so as to be more easily drawn. They are used 
for fastening the ribbands, &c. Clamp NtUls are short stout nails, with 
largjt heads, for fastening iron clamps. Fort Nails, double and single, 
•re sisdlar to damp wds, and innd flar Ihslcidng ifon wurk. Mtmitr 
JtfUli are also similar, bat used chiefly fyt fiwteningtiie pintlssand braces. 
Filling Nails are generally of cast iron, and driven very thick hs Iht 
bottom planks instead of copper sheathing. Sheathing Nails are used 
to iksten wood sheathing on the ship's bottom, to pmenre the plank, 

* Moulds, &c. of every sort requisite for marine drawing nu^ be had at 
Stul's HtmgtHfm Warebouse, Little Tower-BiU, lAndoii, 
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and prevent the filling nails from tearing it too much. Nails of sorts 
are 4, 6, 8, 10, 24, 30, and 40 penny nails, all of different lengths, 
and used fur nailing board, &c. Scupper Nails are short nails, with very 
broad heads, used to nail the flaps of the scuppers. Lead Nails are 
small round-headed nails for nailing of lead. Flat Nails are small sharp- 
pointed nails, with flat thin heads, for nailing the scarphs of moulds. 
Sheathing Nails for nailing copper sheathing are of metal, cast in moulds, 
about one inch 'and a quarter long ; the heads are flat on the upperside 
and counter-sunk below : the upperside is polished to obviate the adhesion 
of weeds. Boat Nails, used by boat-builders, are of various lengths, ge- 
nerally rose-headed, square at the points, and made both of copper and 
iron. 

NARROWING OF THE FLOOR SWEEPS. (See Rising Half 
Breadth.) 

NAVAL-HOODS. Broad pieces of oak, from 6 to 10 inches thick, 
(according to the size of the ship,) worked afore the hawse-holes on the 
outside of the ship, and likewise above and below them, in those shijls 
which have no cheeks to support a bolster ; the naval-hoods thus formed 
answering the same purpose. 

NECKING. A small neat moulding at the foot of the taffarel over the 
light. (See Stem, Plate I.) 

NEWELL. An upright piece of timber to receive the tenon of the 
rails that lead from the breasthook to the gangway. 

NOG. A treenail projecting from the bottom of the ship as a stop to 
the heads of shores. Also a treenail driven through the heels of shores 
into the slip to secure them. 

NOGGING. The act of securing the heels of the shores. 

NORMAN. A square fid of oak, or short carting, fixed through 
the head of the rudder of East India ships, to prevent the loss of the rud- 
der in case of ite being unshipt. 

OAKUM. Old rope, untwisted and loosened like hemp, in order to be 
used in caulking. 

OBTUSE, BLUNT, or DULL; in opposition to acute or sharp. At 
an otftuse angle, which is said to be without a square or right angle. Such 
angles are called by shipwrights standing bevellings. (See Bevellings.) 

ORLOP. A temporary deck below the lower deck of large ships, 
chiefly for the convenience of stowing away the cables. There is also 
a platform in the midships of smaller ships, called the orlop, and for the 
same purpose. 

OVER-HANGING. Projecting over ; as over the stern, &c. 

To OVER-LAUNCH. To run the butt of one plank to a certain 
distance beyond the next butt above or beneath it, in order to make 
stronger work. 

OUT-BOARD. On the outside of the ship, as "the out-board 
works &c. 

OUT-SQUARE. Any obtuse angle or standing bevelling is said to 
be ** out'sguare." This term is however mostly applied to knee-tiniber, 
when the angle the arms make is greater than 45 degrees. (See Knee- 
Timber,) 
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OUT OF WINDING. Not twisting; as the surface of a timber or 
plank, when it is a direct plane. 

PALLETING. A slight platform, made above the bottom of the 
magazine, to keep the powder from moisture. 

PALLS. Stout pieces of iron, so placed near a capstan or windlass as 
to prevent a recoil> which would overpower the men at the bars when 
heaving. 

PANEL, A square or pane of thin board, framed in a thicker one, 
called a stile, and generally composed of two or more joined together. 
Such are the partitions by which the officers' cabins are formed on the 
lower deck ; and such likewise are the framings of the great cabin bulk- 
heads, &c, which consist of rails, stiles, and panels. 

PARTNERS. Those pieces of thick plank, &c. fitted into a rabbet 
in the mast or capstan carlings for the purpose of wedging the mast and 
steadying the capstan. Also any plank that is thick, or above the rest of 
the dfck, for the purpose of steadying whatever passes through the deck, 
as the' pumps, bowsprits, &c. (See Inboard Workt, and Plant, Platet III. 
and IV.) 

To PAY. To lay on a coat of tar, &c. with a mop or brush, in order 
to preserve the wood and keep out water, when one or more pieces are 
scarphed together, as the beams, &c. the inside of the scarphs are paid 
with tar as a preservative; and the seams after they are caulked are fayed 
with pitch to keep the water from the oakum. Sec. 

PEDESTAL RAIL. A rail, about two inches thick, that is wrought 
over the fool-space rail, and in which there is a groove to steady the heels 
of the balusters of the galleries. (See Stem, Plate I.) 

PILASTERS. Flat columns or ornaments, prepared by the joiners, 
generally of deal, fluted or reeded, with moulded caps and bases, which 
are placed upon the munions of the ward»room lights, S(c. for the pur- 
pose of ornamenting the stern and quarter-galleries, particularly vthen 
the walk or balcony does not project aft. They are likewise used on the 
munions of the bulkheads of captain's cabin and offices. 

PILLARS. The square or turned pieces of timber erected perpendi- 
cularly under the middle of the beams for the support of the decks* 
(See Midship Sections, Plate III.) 

PINNACE. C&c Boats.) 

PINS, ^hort iron rods fixed occasionally in the drumheads of cap- 
stans, and through the ends of the bars, to prevent their unshipping. 
They are confined near their respective places by a chain. Others of a 
larger size, are driven through the bitts to belay ropes to ; and smaller 
ones are fixed in racks in different parts of the ship to belay the rigging 
to. The upright parts of the bitts are also commonly called bitt-pins. 

PINK. A ship with a very narrow round stern; whence all vessels* 
however small, having their sterns fashioned in this manner, are said to 
be pink'Stemed. 

PINS AND PLATES. Pins of iron occasionally lira wn out to sup- 
port the palls of the capstan, and fitted in plates. 

PINS OF BOATS. Pins of iron or wood, fixed ak)ng the gunwales 
of some boats, (instead of rowlocks,) whose oars are confined by gcownr 
mets. 
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PnnUS. fltftptofnixtnielil or ofinN^fiMteDed oatheradder, 

in the same manner as the bfaces on the •tenffml, having a stout pin or 
hook at the ends, with the points downwards to enter in and rest upon 
the braces on which the rudder traverses or turns, as upon hinges, from 
nde to aide. Sometimes one or two are shorter than the mt, and work 
aatockctbcaoe* whereby the radder turns ciner. The latter are called 
DumbPintla, Some are biiihed, and olhen buned. (SeeSketrDnmgkt, 

Flate II.) 

PITCH. Tar, boiled to a harder and more tenacious substance. 

PTTCHING. Tiw indfawtkm or vibration of the ship lengthwise 
about her centre of gravity ; or the motion by which she plunges her 
head and after part alternately into the hollow of the sea. This is a very 
dangerous motion, and, when considerable, not only retards the ship's 
way, but endangers the masts and strains the vessel. 

PLAN. The area or imaginary surfiice defined by or withhi any de- 
scribed lines. In sfaip-building, the Plan of Elevatum, commonly called 
the Sheer Draught, is a side-plan of the ship, defined by a surface li- 
mited by the head afore, by the stern abaft, the keel below, and the up- 
perside of the vessel above^ The Horizontal Plan, commonly called the 
H*|.r BBBADni Puh> comprehends all the lines describing the greatest 
breadth and length of the ship at diflferent heights or sections. This is 
named half-breadth plan, because both sides of the ship being exactly 
alike, only one^half is represented. To the foregoing must be added, the 
Phn <f Pr^ectiam, commonly called the Boot Plan, which exhibits the 
oBtllne of tho principal timbent ind the greatest heights and breadths of 
Uie same. (See the ievmd Pkm m MkU L, md PUmt ^ lAe iMs, 
PUUet III. and IV.) 

THE PLAN OF THE TRANSOMS, is the horizontal appearance of 
them, to which the monldt are made, and the bevel! ings taken. 

PLANK. A general name for all timber, excepting 0r, which is from 
one inch and a half to Arar inches thick. Of less dinoMkws it is called 

board. 

PLANKING. Covering the ootslde of the timbers with plank; 
sometimes qoaintiy called tAimmktg, the phink being the outer coating, 
when the vessel is not sheathed. (See Plunking, Plate III.) 

PLANK-SHEERS, or PLANK-SHEER. The pieces of plank laid 
horizontally over the timber-heads of the quarter-deck, forecastle, and 
round-house, for the purpose of covering the top of the side, hence some> 
timet called covering boards. (See Sheer Dnmgkit PkU L) 

PLATFORMS. Are a sort of temporary or lighter kmd of deck, 
those foreward and aft have the store-rooms and cabins on^ and the pla^ 
form in the midships have the cables stowed thereon. 

PLUMBb Perpendicular or upright. The term originates from 
^hiitMsi, or lead, aa the perpendicular is generally ascertained by a lamp 
of lead suspended by a cord, and generally called a Plumb Line. 

POINT-IRON, or BRASS. A larger sort of plumb, formed conically 
and terminating in a point, for the more nicely adjusting any thing per- 
pendicularly to a given line. 

POINTERS or BRACES. Timbers sometimes fixed diagonally lieraas 
the Mdy to mppoit the bean^ <EC; 
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POOP. Tht g p penncwt deck of a ship, iteft, commoiily cdled tiie 

Hound House. 

POPPETS. Those pieces, mostly fir, which are fixed perpendicularly 
between the ship's bottom and the bilgeways, at the fore and aftermort 
parts of the ship, to support her in launching. ( See Fronii^iece.) 

POST HOOKS. Inm^KMki driven into the tide of the ship; and to 
whicfa the port-hingei ate ittocfaed. 

PORT-LIDS. The ihatten« hung vith hinges, which indoee the 
ports in rough weather. 

PGR rS. The square holes or opening in the side of the ship through 
which the guns are fired. (See Sheer Draught, Fiate I.) 

POST. Thetame with A<nsPatf. 

POWDEBtROOM. a convenient apntment, Irallt abaft in ]af8^ 
and forward in unall ships, with nda, ftc for lioldittg cartridges filled 
with powder. 

PREVENTER-BOLTS. The bolts driven through the lower end of 
the preventer-plates to assist the chain-bolts in heavy strains. {See Sheer 
Draught, Plate L, and Midship Section, Plate III.) 

PREVENTER-PLATES. Stont plat^ oF aim, iMited thiougb the 
sides at the lower part of the chains, as an additional security. (3m 
Sheer Draught, Plate J., and Midship Section, Plate II L) 

PRIZING. Lifting or removing a heavy body by means of a lever. 

PROFILE. The draught or scheme of the inboard works^ which is 
usually described in red lines. ( See Inboard Works, Plate IV.) 

PROIECnON, PLAN OF, or BODY PLAN. T'SwPLaii.) 

PRONG. The same as Bean^Arm. BftAM-Aaii.) 

PROOF TIMBER. An imaginary timber, expressed by vertical 
lines in the sheer>draught, similar to the joints of the square timbers, and 
used nearly for\vard and aft to prove the £unie» of the body. (Su 
Sheer Draught, Plate I.) 

PROW. A name very frequently given te head or fonmoit end 
of a vessel, particobriy by the Fkench. 

PUMP. The machine, fitted in the wells of ships, to draw water oat 
of the hold. (See Inboard Works, Plate W.) 

PUMP-CISTERNS. Cisterns fixed over the heads of the pumps, to 
receive the water until it is conveyed through the sides of the ship by the 
pump-dales. 

PUBIP-DALES. Pipes fitted to the cistaa^ to oonvey the water fton 
them thiDogh the sbip^s sida. 

QUARTER. The upper part of the topside abaft. (Sm Sheer 
Draught, Plate 1.) 
QUARTERING. Timber under five inches square. 
QUARTER-raCK. That deck ui ships of war which extends ftom 

the main-mast to the stem. (See Sheer Draught, Plate L ) 

QUARTER-GALLERIES. The projections from the quarters abaft, 

fitted with sashes and balusters, and intended both for convenience and 

ornament to the aft part of the ship. (See S/ieer Draught, Plate I.) 
QUARTER-PIECES. Substantial pieces of timber/ mostly of fir, that 
' form the oottomdary of the stem/ and ocamect the ipiarter-gallery to 

the stem and taiEurd. (See Sheer Drm^kt mt4 Sttnh Plaie L) 
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QUARTER-RAILS. Rails fixed into stantions from the stern to the 
gangway^ and serving as a fence to prevent any one from falling over- 
toud, Stc or bifthing up the quarten. (See Sheer Draught, Plate 1.) 

To QUICKEN. To give any thing a greater curve. For imtaaot* 
" To Quicken the Shr^r," is to shorten the radius by which the COfVe is 
struck; this term is therefore opposed to straightening the sheer. 

QUICKWORK. A denomination given to the strakes which shut in 
between the spiiltettings and clampa. (See JMMM^ Seetieit, Fkte UL) 
'By quickaiork is also sometimes meant, ali that part of a ship orveNel 
«iiich is below the level of the surftee of the water when she is laden. 

RABBET or REBAl L. A joint made by a groove, or cliannei, in 
a piece of timber cut for the purpose of receiving and seeuriMf the edge 
or ends of the planks, as the planJts of tiie t>ottom into the keel, stem, or 
stern post, or the edge of one plank into another. (Su Sheer XhettglUt 
Plate 1.) 

RAFT-PORT. A large square hole framed and cut through the but- 
tock between the transoms, or finwwd in the hait, betPcen the fannst- 
hooks, and through which masts, filanks, deals, &c are taken into store- 
ships, or merchant-ships, carrying such cargoes which, owdng to their 
great length, cannot be gotten on board in any other way. 

RAG-BOLT. A sort of bok having its point jagged or barbed to 
make it hold the more securely. 

RAILS. The long narrow pieces of fir or oak, with mouldings struck 
on them, which are fastened or soiuetimes wrought from the solid plank, 
as ornaments to the ship's sides, and also at the head and stern. The 
priadpal are as Ibilow; the lower rail on the side, named the nw'if rM( 
and the next above it, the sheer-rail, which are generally placed wdl 
with the sheer or top timber line, the rails next above the sheer-rail are 
called drifl-rails, and the rails above the plank-sheer the Jlfe-ruiU. The 
rails of the head are distinguished by the lower , middle^ main, and upper 
emile: and the nils of the stem take their names from the paits wliere 
they are fixed, as tuck-rail, lower counter-rail, upper counter-rail, taArcl* 
rail, and taffarel-fife-rail. (See Sheer Draught, Plate I.) To these may 
be added, the thwartship pieces of the framing of the great cabin bulk- 
heads. Sec I 

RiUUB. The Ofcdanging of the stem or stem beyond a perpcndlcih> 
lar with the keel, or any part or thing that Ibms an obtuse angle wltli 

the horizon. 

KAKING-KNEES. (^Sec Knee Timber.) 

RAM-LINE. A small rope or line sometimes used for the purpose of 
forming the sheer or hang of the deck, Ibr setting the beams iish>, &c. 

RANGES. Horned pieces of oak, like belaying cleats, but much 
larger, bolted to the inside of the ship, in the waist, for belaying the tacks 
and sheets. Also those pieces of oak plank hxed between the ports, with 
•emi-cireQiar holes in them for keeping shot in. 

RASING. The act of marking by a mould on a piece of timber; or 
any marlcs made by a tool called a rasilng-knife. 

RATE. The denomination of the ditferent classes of ships, according 
to their number of guns. Thus those of 100 guns and all above, are 
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calledjinf nOa; thow of 98 and 90 guns, tecond rata; fnm 80 to 64 
gmN, thM nieti horn <iO to SO giint,./SHrlA ratets ftom 40 to 32 utj^ 
rates; and all under are tijrM rates; excepting yadits, fire sbipt, and hot- 
pital ships, which are rated as fifth rates. 

RAVE-HOOK. A hooked tool used by square-makers, to haul out 
the small chips when enlarging the butts for receiving a sufficient quanti- 
ty of oakum. * 

RECONCILER or RECONCILING SWEEP. A carve which re- 
conciles the floor and lower-breadth sweeps together^ and thot tiie shape 

of the body is formed below the breadth. (See Frames.) 

To RECONCILE. To make one piece of work answer fair with the 
moulding or shape of the adjoining piece, and, more particularly, in the 
revernon of curves. 

REEMINO. A term med by caulken ibr opening Che aeami of (he 
planks, that the oakum may be more readily admitted. 

REEMING-IEONS. The large irons used by caulken in opening 
the seams. 

To RELIEVE. To make a sett near to another that cannot he sett on 
any more till it is taken in on each side. (See Sett.) 

RENDS. Large open splits or shalns in timber, paMicalarly in plank, 
occasioned by its being exposed to the wind and sun, &c* 

RESISTANCE, or RESISTING FORCE. {Preceding Chapters.) 

RHODINGS OF THE PUMPS, &c The brass deato on which 
the axles work. 

RIBBAND-UNES. The same with diagonal lines. 

RIBBANDS. The longitudinal pieces of fir, ahoot five Iiiehes square^ 
nailed to the timbers of the square txidy (those of the same descriptiott in 
the cant body being shaped by a mould and called Hsrptns ) to keep the 
body of the ship together, and in its proper shape, until the plauk is 
brought on. The shores are placed beneath them. They are removed 
entirely when the planking comes on. The ditference between Cant 
Ribbands and Square or Uorigantal Ribbands is that the latter are only 
ideal, and used in laying off. 

BIBS. A figurative expression for the timbers or frames of a ship, 
arising from the comparison of it with the human body, as the keel with 
its kelson to the back bone, and the timbers to the ribs. For the former 
unite and support the whole fabric, since the stem and stern frame, 
which are elevated on the ends of the keel, may be said to be a continu- 
ation of it, and serve to connect and inclose the extremities, by the 
hawse pieces and transoms, as the keel forms and unites the Ixittom by 
the flooMimbers. The idea carried further may in a manner represent 
the muscular parts of the human febric ; for the wales, clumps, and thick- 
stuffs, at the dilTi rent heads of the timbers, are as so many muscles or 
strong ligaments to connect the ribs together, while the thinner planking 
may be compared to the skin or covering of the whole, and hence plank- 
ing is often termed skimimg, (See J fi drt tj p Seeiwm, PlaU IIL} 

RIDERS. Interior ribt to strengthen and bind the parts of a ship 
together, being fayed upon the inside stuff, and bolted through all. 
They are mostly used in ships of war, aud are variously situated, as the 
Floor Riders, which are fayed athwart the kelson, and should be disposed 
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upon the first futtocks of the ship. The next are the lower or first futtock 
riders, which fay alongside the floor-riders, and give scarph above them. 
These are completed by cross-chocks athwart their heels, that scarph to 
each aide with book and butt Tlie next are mmdfitttotk rUm, which 
hj aloogilde of the first futtock riders, down to the floor riders, and nm 
up to the orlop beams. The third futtock riders fay alongside the second 
futtock riders, scarph or meet the first futtock riders, and run up to the 
gun-deck beams. The whole are bolted together fore and aft-wise. The 
lidennext above the fbccgoing are called hr t Ut k riitn, and aie placed 
nearly In the broadest part oCthe ship (hence their name,) and diagiaiial* 
Ijf to as to partake of two or more timbers, the strength depending much 
thereon. Lastly, the top-riders are the uppermost; tliey stand nearly 
the same as Imdth riders, and very roneh strengtboi the tofwide. 
Hideft are not 10 much required in meichant ships as in shipe of war, cx*^ 
cepting floor and lower riders, (which are generally of iron,) because, in* 
merchant ships the cargo being generally stowed low down, the upper 
works are not liable to strain and labour like those of ships of war laden 
high up with heavy metal. 

RIMS. Those pieces which form the quatter galleries between the 
stools. (See Sheer Draught, Plate J.) Also a cast iron frame in which the 
dropping palls of a capstan traverse and bring up the capstan. 

RING-BOLTS. C5e« iiouxs.) 

RINGS. Circles of iron, or other metal, ibr lifting things by hand or 
securing the points of bolts. &c Hateh Ringi are those which are fixed 
to the hatches or scuttles, to open or shut them with. Port Rings are 
those which are fixed to the port or scuttle lids to haul them open by, or 

bar tiiem in. 

RISING. A term derived from the shape of a ship's bottom in gent* 
ral« which gradually narrows, or becomes sharper towards the stem and 
the stem post. On this account, the floor, towards the extremities of 
the ship, is raised or lifted above the keel: otherwise the shape would 
be so very acute, as not to be provided from timber with sufficient 
•trength In the middle or cutting-down. The iioar tindiers forward and 
abaft, with regard to their general form and arrangement, are therefore 
gradually lifted or raised upon the solid body of wood called the dead or 
rmmg^vood, which must, of course, have more or less rising as the body 
of the ship assumes more or loi tollnesi or capacity. (See Dbao 
HiawG.) 

THE RISINGS OF BOATS is n naribw stake of board fiHteaed 

vithinside to support the thwarts. 

RISING HALF-BREADTH, or NARROWING OF THE FLOOR- 
SWEEP, A curve line, on the halMxcadth plan, which determines the 
distance of the radius of the floors weeps irom.tbe middle line. (See 

Sheer Draught, Plate 1.) 

RISING FLOORS. The floors forward and abaft, which, on account 
of the rising of the body, are the most difficult to be obtained, as ihcy 
moat be deqier in the throat or at the cutting down,' lo pfcserve strength. 

RISING-LINE. An elliptical line, drawn on the plan of elevation, 
to determine the sweep of the floor-heads throughout the ship's length, 
which accordingly ascertains the shape of the bottom with regard to its 
being full or sharp. ( See Sheer Draught, Plate I.) 
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RISING-SQUARE. A square usecl in whole moulding, upon which 
it markod the height of the rising^-Iine ahove the upper edge of the keel. 
(See Long Boat, on Plate IV.) 

RISING S TRAIGHT, in whole moulding, is a cunre line in tbe 
sheer plan, drawn at the intersection of the straight part of the bend 
mould, when continued to the middle line at each respective timber. 
(8§e Long Boat, m Phta IV.) 

RISING-WOOD. (See Dead Wood.) 

HOLLERS. Cylindrical pieces of timber revolving on an axis, and so 
iixed above the deck, either horizontally or perpendicularly, as to prevent 
the chafing of the cable or hawser, &c. against the jear and top-sail 
theet bitti, fcc. Tboie placed forward in the manger are fior tbe we of 
the voyal or messenger. 

ROLLING. That motion by which a ship vibrates from side to side. 
Rolling is therefore a sort of revolution about an imaginary axis passing 
through tbe centre of gravity of the ship: so that the nearer the centre of 
gravity is to tbe ked, tbe mote violmit will be the roll, because tbe on* 
tre, about which the vibrations are made, is placed so low in tbe bottom, 
that the resistance made by the keel to the volume of water which it dis- 
places in rolling, bears very little proportion to the force of the vibration 
above the centre of gravity, the radint of which extends as high as the 
mast-beads. Bot, If the centre of gravity is placed higher above the 
keel, the radius of the vibration will not only be diminished, but such an 
additional force to oppose the motion of rolling will be communicated to 
that part of the ship's bottom as may contribute to diminish this move- 
' ment considerably. 

It may be ol^erved that, witb respect to the formation of a ship^s 
body, that shape which approaches nearest to a circle is the most liable 
to roll; as it is evident, that if this be agitated in the water, it will have 
nothing to restrain it; because the rolling or rotation about its centre dis- 
places no more water than when it remains upright, and henee it beeomea 
necessary to increase the depth of the keel, the riwig of tbe flooca, and 
the deadwood afore and ;i!)aft. 

ROOMS. The rlitTcrcnt vacancies between the timbers, and likewise 
those between the beams, as tbe Mast-Rooms, Capstan-Room, Hatch* 
Room, Sec Also the d ifle r e n t apartments or places of reserve, of wbi^ 
there are a number in a ship, as the Bread'Room, an apartment in the bold 
abaft for containing the bread for the ship's use. The Fish-Room, an apart* 
ment next adjoining, in which cured or dried fish was formerly stored, 
but which is now generally used as a coal-hole, and to stow spirits in. 
The Cuptakift and fMenont't iStor«-R00Mif> are two apartments built near 
each other on the starboard side of the after platform, for tliose officers 
to store their wine in, &c. Sail-Roonis are built between decks upon the 
. orlop or lower deck to contain the spare sails. Tiie Spirit-Room is 
built in the hold, next before the fish-room, to contain the spiritous 
liquors for tbe use of tbe ship's company. Besides these, there are seve> 
ral other store-rooms in which the carpenter's, boatswain's, and gunnef^ 
vtoH's are kept; with the Steward' s-Room, whence most of the provisions 
are issued, and which is the place appointed for the purser's steward to 
transact his business in. 
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The WUUng Rom k t plaoe ptited off and liaed irMi lead ia tke ma- 
gasine, wherein the powder n started^ in older to fill the caitridgei* 
ROOM AND SPACE. The distance from the moulding edge of 

one timber to the moulding edge of the next timber, which is always 
equal to the breadth of two timbers, and two to four inches or more. 
The room and space of all ships that have ports should be so dispo^ 
that the tcantling of the timber on each side oY the lower ports, and the 
tiae of the ports fore and aft, may he equal to the distance of two rooms 
and space. (See Sheer Draught, Plate L) 

ROUGH-TREE-RAILS. Rails along the waist and quarters, nearly 
breast-high, to prevent persons from falling overboard. This term ori- ' 
ginated from the practice in merchant vessels of carrying their rough or 
spare-gear in crutch-irons aloag their waist. (See Sheer Draught, 
PUie L) 

HOUND-AFT. The aagmoit of a circle that the stem partakn of 

from the wing-transom upward. 

KOUND-HOUSE. That part of the ship abaft, which is above the 
quarter-deck, htted up with cabins, &c. for the accommodatioji of the 
officers. (See Sheer Draught, Plate 1.) 

ROUND-HOUSES AT THE HEAD. Omvemenciea or seata of 
caae for the officers. (See Ba^BnM Pkm, Plate I.) 

BOUND STERN. The stern of a vessel whose bottom, waki, tet, 
are wrought quite aft, and unite in the stern-post. F'ew English vessels 
are built on this construction^ excepting small vessels, as hoys, &c. (See 
SavARE Stebneo.) 

SOWLOCKSL Theaooica in the ladciof boats wherein theoari or 
scuUa ave ooolined to row them with. 

BOW PORTS. Square scuttles cut through the sides of frigates, 
slcx>ps, and small vessels, one between each port in midships, through 
which the sweeps are worked to row them along in a calm or liglit wind. 
In point of utility they are therefore similar to rowlocks along the gun* 
wale of boats. 

BOUND-UP OF THE TRANSOMS. The segment of a ciide la 
whidi they are sided, or of beams to which th^ are moulded. 

RUDDER, or ROTHER. The machine, attached to the stern post, 
by the pintles and braces, which serve to direct the coui-se of the ship. It 
is formed of several pieces of timber, of which the main piece is generally 
of oak, extends the whole length, and forms the head. The bearding 
piece» which formi the foie part, is of elm, and derivei its name ftom 
ita sliape, beeame from the middle, each way, it it shaped aiig|e- 
viae, or bearded to two-fifths of its thickness, or less if the stero-post is 
bearded back, that the rudder occasionally may form an obtuse angle 
with the ship's length. The other pieces are of fir. (See Sheer JJrwg/U, 
FlateL) ^ 

BUDDER-CHOCKS. large pieca of fir» to foy or fill up the ex- 
cavation oa the side of the rodder hole; so thM the helm baiog in mid- 
ships the rudder may be filed, and,«iypoiiiig.the tiller hrakeo, another 
might thus be supplied. 

RUDDER-IRONS. A name by which the pintles are frequently 
called. CiSee Pintles.) 
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RUDDER PENDANTS. Rpf»M to pfemt the kw of Ike nddar in 

case of its being omkipped by accident. 

KUN. The narrowing of the ship abaft, as of the floor towards the 
stern-post, when it becomes no broader than the post itself. 

This term is also used to signify the running or drawing of a line on 
t)ie ship, or mould loft floor, as ** to run the wale line," or deck 
line, &e. 

SADDLE. A piece sometimes fayed upon the a|qper end of the 
lacing to secure the foremost ends of the main rails. 

SAGGING. (See Hogging.) In seamanship, sagging to leeward, 
signifies the movement by which a sliip makes considerable leeway, or a 
driven hr to leeward of the oonne on which the appiiently saik. But 
as a phrase applied to the holl/>f the ship is the very reverse of hogciwo, 
as then the midship part of the ship by straining arches upwards, whcieas 
in sagging, by a different sort of strain, it curves downwards. 

SAILS. The surfaces of canvas, extended on or between the masts, 
to receive the force of the wind, and thereby press the vessel through 
the water. 

SAIL-ROOM. rSee Rooms.) 

SAMPSON'S POST. A large pillar or stantion placed up diagonallj 
on each side against the quarter-derk beam, and next afore the cabin 
bulkhead, with its lower end tenoned into a chase on the upper deck. It 
is used to bring the fish-tackle too when fishing the anchor, &c. This 
name is also given to the pillar immediately under the hatehways, having 
scores on each side, as stqw, to go up and down by. This pillar is of so 
much larger scantling than the other pillars^ as not to be too much wak«' 
ened by the scores. 

SAWS. The most useful instruments used in carpentry. The hand- 
$am is the smallest, and is used by one hand. The two-hand or cro$t-cut- 
mm is much longer, and is used by two men. The wA^-mw b the longest 
of all, being that generally used in a saw^pit, or Ibr the more laborious 
purposes. The hack-$aw is made of a scythe jagged at the edge, and 
used chiefly for cutting off iron bolts. 

SCALE. The graduated lines, divided into equal parts, and placed 
at the bottom of the sheer draught, Sec. as a common measure for ascer- 
taining the dimensions by the plan; and for this purpose each of the 
laifer divisioas represents n loot, mod the sobdivisionsy Inches. (8m 
aUer DrmgHt PkOe L) 

SCANTUNG. The dimensions given for the timbers, plank, &c. 
Likewise, all quartering under five inches square, which is termed soanU 
iing; all above that size is called cabling. 

SCARPHING. The letting of one piece of timber or plank into ano- 
ther with a lap, in soch a manner, that both may appear as one solid and 
even smrftoe, as ked-pieces, slam pi cocs, clanpi, &c. 

SCHOONER. A cultcr4>uilt vessel, but longer in proportko than a 
cutter, and having two oMttts, whose maiBwH a»d fpieosail are spraad 
upon a gaff or boom. 

SCREEN BULKHEAD. The after bulkhead under the round- 
house. 
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SCREWS, BED or BAR- 
REL. A powerful machine for 
lifting large bodies; and when 
placed againit the gripe of s 
■flip, to be laanched far starting 
Aer. It consists of two large 
poppets or male screws, havinp: 
holes through their heads to ad- 
mit levers, a bed formed by a 
Urgjs oblong piece of dm, with 
a female screw near each end to 
admit the poppets, and a sole of 
dm plank for the heels of the poppets to work on, agreeably to the an- 
nexed figure. Those used as last described, have an inclined sole so as 
to stand square to the stem or knee. 

SCREWS, HAND. (See Hamd Sonws.) x 

SCROLL. A iphial ormfment fintened at the drifli. (Sm Dnm.) 
Likewise the finish of the upper part of the hair bracket {See Skect 
Draught, Plate 1.) Vox Scroll Head. ( See Head.) 

SCU^ERS. Leaden pipes let through the ship's side to convey the 
water from the decks. 

SCUTTLES. Square openings cut through the decks, much less than 
the batehwaysy for the purpose of banding small things up from deck to 
deck. There are also scuttles cut through the sides of the ship, some for 
the admission of air and light into the cabins between decks, and some 
between the ports, through which the sweeps are used, to row the ship 
along in calms, and one is cut in each port-lid of two-deck ships to admit 
air and light between decks. 

SEA-BOAT. A vessd that bears the sea firmly, without straining her 
masts, &c. is commonly said to be a good euhhoat.** 

SEAMS. xThe openings between the edges of the planks whev 
wrought. 

SEASONING. A term applied to a ship kept standing a certain 
time after she is completely framed andxlubbed out for planking, which 
should never be less than six months when dreomstances will permit. 
Seammed plank or timber is such as has been cut down and saWn out one 
season at least, particularly when thoroughly dry, and not liable to 
shrink. 

SEAT. The scarph or part trimmed out for a chock, &c. to fay to. 

SEATING. That part of the floor which fays on the deadwood ; and 
of a transom which fays against the post. 

SEAT TRANSOM. That transom which is fiiyed and bolted to the 
Gounte^timbers, next above the deck ttansom, at the hdght of the port 
aills. 

SECTION. A draught or figure, representing the infernal parts of 
the ship, at any particular place athwartships. (See Muiship SectUm, 
Plate UL) 

SETTING, or SETTINti-TO. The act of making the planks, Itc^ 
£iy close to the timbers, by driving wedges between the planks, &c. and 
a wrain-staff. Hence %re siky, ** Set, or set away," meaning to exert more 
strength. The power or engMie used for the purpose of setting is called a 

s 
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SETT, and is conposed of two ring-bolts* and a wrain-staff, cleats, and 
. lashings. * • 

SHACKLES. The small ring-bolts driven into t|ie poit^, or scuttlety 

and through which the lashing passes when the ports are barred in. 

SHAKEN, or SHAKEY. A natural defect in plank or timber when 
it is full of splits or clefts, and will not bear fastening or caulking. 

SHANK-PAINTEK. A chain bolted through the topside, abaft the 
cathead, to retain the shank and flulws of the anchor when stow^. 

SHEATHING. A thin sort of doubling, or casing of fir-board or 
sheet copper, and sometimes of both, over the ship*s bottom, to protect 
the planks from worms, &c. Tar and hair, or brown paper dipt in tar 
and oil, is laid, between the sheathing and the bottom. 

bliEAV£. A oyliodrical ^frheel made of hard wood, moveable round 
a rim as its axys, and placed in a block, of which there are several in the 
sides of a ship, let through the side and chest-trees, for assisting to lead 
the tacks and sheets on board. Sec, 

SHELL-ROOMS. A compartment in a bomb-vessel, fitted up with 
shelves to repeive bomb-shells when charged. 

SHEER. 1'he longitudinal curve or hanging of the ship's side in a 
fore and aft direction. (S^e Sheer Draught, FUUe I.) 

SHEER DRAUGHT. The plan of elevation of a ship, whiieon are 
dewribed the outboard works, as the wales, sheer-rails, ports, drifts, head, 
quarters, post and stem, &c. the hang of each deck iiiside, the height of 
the water-lines, &c. (Sec Sheer Dntvght, Plate I.) 

SHEEK-RAILS. The narrow ornamental mouldings along the topside, 
which are parallel to the sheer. They are generally made of deal but 
are sometiiaes wrought fstm the solid plank. (See Sheet Draught, 
Plate I.) 

, S H EE R-STRAKE. The strake or .strakes wrought in the topside, of 

which the upper edge is wrought well with the top-timber line, or top 
of the side, and the lower edge kept well with the upper part of the up- 
per deck ports in midships, so as to be continued whole all fore and aft, 
and not cut by the ports. It forms the chief strength of the upper part 
of the topside, and is therefore alw^ worked thicker than the other 
strakes, and scarphed with hoolf and butt between the drifts. (See Sheer 
Drauphf, Plate I.) 

Sll EE II- WALES, or MIDDLE- WALES. Those strakes of thick 
sluif in the topside of three-decked ships which are wrought between the 
middle and lower dad^ ports.* • 

SHEERS. Two rough lyiasts erected across the building slip* for 
hoisting the ship's frames, &c. They are lashed together at their upper 
, ends, with tackles depending from the intersection at top; and are kept 
upright by guys extending forward and ait from the heads. The heela^ 
are lashed to prevent their spreading. 

I'hat some judgment maybe formed of the dimensions of sheers, we 
sulyoin the foljpwing, which are sufficient for raising the stem-frame oC 
the largest ship in the English navy. Two masts, each nineteen incbea 
and a half in diameter, and sixty-six feet long, spread at the heels, from 
out io outside, forty-six feet four inches. The tackles, consisting of four 
treble blocks, twenty-eight inches long, the sheaves brass coaked. The 
&U8 new eight-inch rope. One treble block lashed, so 93 to be fixed to 
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the aft fttttrof the tbeerri, md moUm lo the Ibraide. Shi««n ta ftud 

^neeriy athwartihips, and fair with the leading-block at the hcdt of tke 
sheers, to prevent the fall from rubbing against the cheeics of the blockt. 
One treble block lashed to the back of the stern frame, between the 
deck and filling transoms, to stand athwartships, and lead to the opposite 
sheer. To have a double tackle at the head of the stern-post, ihv fall 
3i itich rope, to bowse the head forward occasionally, with a double 
tackle at the heel of 4| inch flope, to ease it forward or bowae it aft at re- 
quired. One double tackle at each end of the wiag transon), callad 
horning tackles, to lead to the standards most convenient to horn or 
• square the frame as wanted. The after treble block at the sheer head is 
to plumb the after part of the wiug transom as nearly as uossibie, and the 
guys to steady tie t k ttt hm dtf two lo lead forward aad two aft on each 
aide of the slip, to be seven inch hawans. 

SHIFT. A tenn applied to disposing the butts of the planks, Inl sd 
that they may over lannch each other without reducing the length, and 
so as to gain the most strength. The planks of the bottom, in British* 
built ships of war, have a six-feet shift with three planks between each 
butt, so that the planks run twenty-four foet long. In the bottoms of 
merchant ships they batve a sht-foet shift with only two planb between 
each belt; making bnl eighteen-feet planks in len§lfc. The shift of the 
timbers are more or kss according to the contract* (8de Dt^mMm gf 
the Frame t and Planking expanded, Plate HI.) 

SHIFTING. The tict of setting oflF the length of the planks of the 
bottom, topside, &c. that the butts may over-run each other, in order to 
make a good shMt (See Plmking, Phh UL ) Replacing old stuff with 
new is also called ikifHng, 

SHOLES. Pieces of oak or plank, placed under the soles of the stai^ 
dards; or under the heels of the shores, in docks or slips w liere there are 
no groundways, to enable them to sustain the weight required without 
sinking. Old hanging port-iids are particularly suitable and useful for 
tius purpoee* 

SHORES. Those pieces of timber fixed under the ribbands, or agaiMt 

the sides and bottom of the ship to prop her up whilst building. 

SHOT-LOCKEHS, or GARLANDS. Apartments built up in the 
hold to contain the shot. Also pieces of oak plank, fixed against the 
head-iedges ajid coamings of the hatch and lailderways, or against the 
iUe between the ports to contain the shot ; for which purpose they are 
hollowed out to near one-third of its diameter, so that the balls lie itt 
them about one inchaninder. • It.istbelalierthat are termed garlandg. 

SI 1 RINKING. The contraction or km of substance m timber as it 
gets dry. 

SHROUDS. The range of large ropes extended from each side of the 
ship to the ntast-heads for the support of the masts. 

SIDE COUNTER* TII^BEK. The stem timber .which paMon of 
the shape of the topside and heels upon the end of the wing transom. 

(See Ditpoution, Plate III.) 
SIDING, or SIDED. The size or dineDsiaiis of tiasbac the jcoatmcf 

way to the mouhlini^, or mould side. 
SLLiJ>, or C£LLS. The pieces of p|ank, or timber, let iahoriioo- 
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tally between the ftwnes lo hna tlie Immt and upper tides of Hie ports, 

•ad between the timbers for scuttles, &c . 

SIRMARRS. The different places marked upOn the moulds vrhefe 
the respective bevellings are to be applied, as the lower sirmark, floor 
sirmark, &c. 

SKEG. The after put of the ked, or that part whereon the stem-poit 
itixed. 

SKEG-SHORES. One or two-pieces of four-inch plank, put np end- 
ways undtT the skeg of the ship, to <;tcady the after part a little when in 
the act of launching. They are conhned to the bottom of the ship by a 
hinge. The upper part is rounded, and they ihouid be to caiefiilly fijced 
at to iall readily when the ship starts; for the writer hereof once saw a 
tteventy-four-gun ship detained from launching by her skfg-shore only. 

SKIDS. Pieces of oak plank, formed to the topside of the ship, and 
extending vertically from the wales to the (op of the tide. Their use is, 
•to preserve the thip't tide from being iiQund by weighty bodlci, when 
hoisted into or lowered out of the ship, but as tbey are seldom wanted, 
for the reason heretofore given tinder the article Fendebs, their tendency 
to conduce to the decay of the sides ought to explode them. 
• SKINNING. A term often medlbr planking. C&eRias.) 

SL£EPERS. Pieces of compass timiier &yed and bolted upon the 
transonit and timbers adjoining, withiniidey to ttrcngtlMs the buttock of 
the ship. 

- SLICES. Tapering pieces of plank, used to drive under the false 
•keel, and settle the ship upon. 

: SLI DING-KEELS. An mvention of the ingenious Captain Schank, 

of the Royal Navy, to prevent vessels from being driven to leeward by a 
side wind. They are composed of plank of various breadtlis, erected ver- 
tically, so as to slide up and down, through the keel. 
SLIDING PLANKS, are the phmks upon whfeh the bilgeways dide 

in launching. 

SLIP. 1 he foundation laid for the purpose of building the ship npon, 
and launching her. 

SLOOP. According to the general acceptation of the word, a small 
merohant or coasting veiad widi one matt But all thipt of the Royal 
Mavy cairying less than twenty guns, and being above the class of gun* 
vessels, are denominated sloops, excepting bomb-vessels and fire-ships. 

bLOP-ROOM. The place appointed for the purser to keep the ship's 
sbps in. CiSee Rooms.) 

•To SN APE. To hanoe or bevd the end of any thing to at (d Iky 
upon an inclined plane. 

SNOW. A vessel similar in constniction to a brig, but the largest of 
vessels fitted with two masts. It has a square foresail and mainsail, with 
a trysail abaft, reiembling the miaen of a ship, and bobfied by a galf 
upon a tmall matt, chite abaft the main-mait, which i» called\be tryaail 
mast. 

SNYING. A term applied to planks when their edges round or curve 
upwards. The great sny occasioned in full bows or buttocks is only to 
be prev^ted by introducing steelen. (8te STtlua.) 

SOLE. A iGft of Unbg to pierenft wearing or teacing away, tht main 
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pmt to%liicii It mtj be aUiclMd; fli^nMM«r» bUgeways* fce. (^Am 

Braught, Plate I.J 

S PALING. Keeping the frames of a ship to their proper breadths by 
the cross^ales, which should so rexnam tiU some of Uie deck knees are 
bolted. (See CaoM Spales.) 

SPANSHAGKLE. A large bait tlrivcn tbimifb Ife ibiMaide and' 
spper deck beami» and fbrelocked under each beam. It has a hi^ 
square ring at the head, for the purpose of receiving the end of the davit, 
k has however been long since disused in the Ko^al Nafy, as the davits 
are more oommodiotniy fixed iii'tbe lbii»«ibaiioels. 

SPARS. Small firs ined io making staging. 

SPILES. Small «wNkQ fiin^' which are driven iato naiMwlei, tar 
prevent ^eaking, &c. 

SPILiNGS. The dimensions taken from a straight line, a mould's^ 
edge, <w rale-staff, to any given lina or edge. ' . • , 

SPIRIT «OOM. A pite built abaft the after-bold to ooat^ the 
spirits. (Sec Rooms.) 

SPIRKITIING. A thick strake, or strakes, wrought within side 
.upon the ends of the beams or waterways. In ships that have ports the 
tpiridtliBg teaches ftwn Abe waterwayi to the uppeitide of the hmer tiU* 
vhich is generally of two strakes, wrought anchor-stock fashion ; in this 
case, the planks should always he such as will work as broad as possible,- 
adinittii)g the huUs be aix)ut six- iaehes bruad. (See Midahip Section, 
FUUIIL) 

SPLAi>fiOAAD6. Boards or pbaik fixed to an bhtasa angle, to throw 

the light into the filling room of a magazine. 

SPRUNG. A term indicating that a plank, &c. is strained so much 
in the working as to crack or fly open, and so as to be nearly broken off. 
T o SM UG, is to quicken or raise the sheer. ' 

SPUBN WAT£B. AchamwiMaboive the ends of admdctopn* 
vent water from coming any further. 

SPURS. Large pieces of timber, the lower ends of which are fixed to 
the bilgeways, and tiie upper ends fayed and bolted to tlie ship's bottom. 
Tbej are used in 'some of tiie Aoyal Yards, although not by nencbint ' 
builders, as an additional security to the bilgewajs in case any otilsr part 
should fail in launching the ship. 

SPURS OF THE BEAMS, or BEAM-ARM. (See Beam-Arm.) 

A SQUARE. An instrument formed by a stock and a tongue, fixed 
at lig^ angles; To'Sqvami is to bocn or fotm with right angles; and to 
STANo-tQOai* b*to stand or be at sight angles nlalivBly to ioaar 
object. 

SQUARE BODY. The figure wliich comprehends all the timbers 
vlioae' areas or planes are perpendicular to the ked, which is all that 
portion ofn ship between the caot4)odics. f&efioniib.) 

A SQUARE MAKER. A shipwright who cuts the bntfai to inceif» 
the oakum, and prepares the work ready for the caulkers. 

SQUARE RIBBANDS. The same as horizouUl ribbands. (See 
BianAMMt) 

SQUARE-STEBNED. 'A term applied to ships whose wb«4rBQr 
is alright angles o# aoHljr Ht rigbl anglMy witfa tbe'stafft^. 
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towards tbe upper side of which the upper planks of the bottom butt, or 
finish, in a rabbet formed by the tuck-rail; the other part of the plank 
•tai»pADg at the side counter timbers, by wfaioh means the stem any be 
commodiously fitted with sashes, walks, 8ic. All British ships are aov 
built upon this principle, whilst many of other nations are still constructr 
ed by the ancient methods ; hence we so frequently hear tlie phrase of 
*' aqoaiiMterned and Brttiih bitilC,*'as our pnctiee ia^i* respect justly 
claims the superiority over that of all other nations. 

SQUARE TIMBERS. The limbers which staMlsqutre witfa^erpciv 
pendicular to, the keel. ( Ste Sql are Body.) 

SQUARE TUCK. A name given to the after part of a ship's bottom 
isicD tennlMted in the tame direction up nnddoiva as the wing-transom, 
and the planks of the bottom end in n mbl>et at the foreside of the fashion 
piece; u-hrreas ships with a buttock are round or circular^ aqdthc plankg 
of the bottom end upon the wing'trausom. 

STABILITY. I'hat quality which enables a ship to keep liersdf 
steadily in the water, without rolling or pitching. Stability in the con- 
struction of a ship, is only to be acquired, by fixing the centre of gravity 
at a certain distance below the meta-centre, because the stability of the 
vessel increases with the altitude of the meta^^rentre above the c^tre of 
gravity. But wlien the awl a -oc ot re coincides with the centre of gravity, 
the vessel has no tendency whatevet to remove out of the situation inlQ 
which it may be put. Thus if the vessel be inclined either to the stai^ 
board or larboard side, it will remain in that position till a new force 
is impressed upon it; in this case, therefore, the vessel would not be able 
to carry sail, and is cousequently unfit ftir tbe purposet of navigation. 
If the meta-centre ftlb bdaw the coninoa centre el gftvity» the vessel 
will immediately overset. 

As the meta-centre, or its determination, is of the utmost importance 
in the construction of ships, the student who wishes to make himself more 
particularly acquainted theremtb, may see the subject aare fully iUm* 
trated in the " Elementi and FrmUice of Naval Architecture." 

STAGES. The platforms on which the shipwrights work. 

STANDARDS. Large knees, of oak or iron, fayed on the deck and 
against the side. The arm upon the deck is bolted through the beams 
and clenched beneath, and the other arm tbroagb the sMp^i side/ Tlwir 
use is, for strengthening the sides, and reriilbig aByvMcnt or snddoi 
sbock. (See Midship Section, Plate III.) 

• There is also a standard fayed on the gun-deck against the apron for- 
ward, another against the transoms ^aft, and one in tbe head upon tbe 
knee, when the piece against the stem does not run bigb enough for thn 

hole of tlie main -stay collar. 

STANDARDS are also large poles, set up endways at certain dis- 
tances round the slips, and to which the spars are hung to support the 
Staying. They have dcala nailed alaag tbe fore and after sides, at aboat 
two feet distance, in nearly the whole length. 

STANDING. A term applied to a bevelling which is obtuse, or 
uiiiiout a square, to distinguish it £rom an acute or under beveUiog^ 
which is within a square. 

' ST^NTIONS or STANnENT9» T|ie upright pieces of quartenag 
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in s biAhead, breastwork, &c. Likewise th« iron vpriglits, fixed round 
the quarten for the netting, sad thmg the waist, to- ship the rail' 

in, &c. 

STAPLES. Crooked fastenings. Keel-staples ate generally made, 
of copper, firom rix totwdhrelbch^ I6ng, -with a jagged hook at each end. 
They are driven Into the sides of the main and lilse keeb to Ibsten 
them. 

Sl^ARBOAKD-SIDE. The right hand side of the ship when looking 
ibrward from the stem. 

STAYS. Large ropes to support the toasts which are extended to- 
wards the forepart of the ship counteraetii^ the eflbrt of the shrotids 
which mostly lead abaft, and thereby keeping the mast in a steady po- 
sition. 

STEELEH. A name given to the foremost or aftermost plank, in a 
sliake which drops sliort of the sttem and ilem-post, and of which the end 

or batt nearest the rabbet is worked very narrow, and well forward or aft. 
Their use is, to take out the sn\ ing edge occasioned by a full bow, or 
sudden circular buttock. (See F/ankmg Erpandcd, Plate III.) 

STEERING-WHEEL. The wheel on the quarter deck to which the 
tiller rope is connected ; and by turning of which, the helm is moved or 
kept in any fixed position. (See Inboard Works, Plate IV.) 

STEM. The main timber at the fore-part of the ship, formed, by the 
combination of several pieces, into a circular siiape, and erected verti- 
calfyto receive theendf of the bdw-planks, which are united to it by' 
means of a rabbet. Its lower end scarphs ort)Oxes into the keel, throngii 
which the rabbet is also carried, and the bottom unites in the same man- 
ner. (See Ribs. See Sheer Draught, Plate I.) 

STEMSON. A piece of compass timber, wrought on the aft part of 
the apron witbinside, the tower end oV which scarplis into the kelson. Its 
upper end hdffillimied as high as the middle or upper^eck; and its use is 
to succour the scarphs of apron, as that does tboie of the Stem. (See In^ 
ho ard Wor kt, Plate IV.) 

STEPPING. A rabbet sunk hi the dead-wood, at the bearding-line, 
whereon the beds of the timlwrs rest.' C&eBEAaoiMO Line. &eaUo 
Sheer Draught, Plate I.) 

STEPS OF THE MASTS. The steps into which the heels rif the' 
masts are fixed, are large pieces of timber. I'hose for the main and fore 
anats are fixed adross the ketson; md iM for the mizen mast upon the 
lower deck beams. 

The holes or mortises into which the masts step, should have sufficient 
wood on each side to accord in strength with the tenon left at the heel of 
the mast, and the hole should be cut rather less than the tenon, as an al- 
bWanoe for shrinking. (See InBoard Works, Ptate IK) • 

SHTEP FOR THE C APSTTAN. A solid lump of oak, fixed on the beams, 
in which tlie heel of the capstan works. (See Inboard Works, Plate TV.) 

STEPS FOR THE SHIPS SIDE. The pieces of quartering, with 
mouldings, nailed to the sides, amidships, ai>out nine inches asgnder, from 
the wale upwards, for the convenience of penons gettmg on Ixiard. (See 
Sheer Draught, Plate I.) 

STERN. The after part of the ship extending from the wing-transom 
upwards, being terminated above by the taffarel^ below by thecounten^ 
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and on the sides by the quarter-pieces. It therefore oompreheod* the. 
lights or windows of the eapUin*a cabin, tie, (See Sheer Dmnght, Piate L ) 

STERN-FRAMC. The strong frame of timber, compoeed of the stern- 
post, transom and fas hi on- piece, which form the basis of the whole stem. 

STERN-POS r. The principal piece of Limber in the stern-franie, 
CD which the rudder is hung, and to which the tramomt are bokcd. 
It therefore terminates the ship below the wing-transom, and its lower 
end is tenoned into the keel. (See Sheer Draught, Plate I.) 

STEWARD'S ROOM. An apartment built on the larboard side of the 
after plat form, whence the purser's steward Issues ttv^ provisions to the 
ship's company, and where he makes up his accounts, lire. 
.STIFF. Stable or steady. ('SccStabiuty.) 

STILES. The upright pieces of the frai;iing of the great cabin 
buUcheads, &c. which comprehends the panels. 

STIRRUP. An iron or copper plate, that turns upwards on each side . 
of a ship's keel and dead-wood, at the fore-foot, or at her slceg, and bolta 
through all. Thii can only be necessary when the dead-wood bolts are 
driven short, or are supposed to be insufficient. 

STIVING. The elevation of a ship's catiiead or bowsprit ; or the 
angle which either maizes with the horizon* (See Sheer Drwght, 
Plate I.) 

STOOLS. Pieces of plank, bolted to the quarters', for the purpose of 
forming and erecting the galleries. (See Sheer Draught, Plate I.) Also 
ornamental blocks for the poop lanterns to stand on abaft. C&e Backstay 
Stoou.) 

STOPPINGS-UP. The poppets, timber, &c. used to fiii up the va- 
cancy between the upper-side of the bilgeways and the sliip's bottom, for 
supporting her when launching. (See Frontispiece.) 

STOPPER-BOLTS. Large ring-bolts, driven through the deck and 
beams before the main-batch, for the use of the iloppen. They are 
carefully clinched on iron plates beneath. 

STOPPERS. Short ropes, with a knot at one end, and the other 
end turned round a thimble into the tioj^ pf the stopper-boltl, by wiiich, 
and its laniard, the. cable is confined. 
' STORE-ROOMS. Thesemal apartments built upon the platform to 
contain the different officers* stores. (See Rooms.) 

STRAIGH T OF BREADTH. The space before and abaft dead-flat, 
in which the ship is of the same uniform breadth, or of- the same breadth 
as at 0 or dead-flat. ( See Dead Flat.) 

STBAKE. One brwith of plank wraight torn one end of the ahip 
to the o ther, either within or without lx>ard. 

STRING. One or two strakes of plank withinside, next under the 
gunwale, answering to the sheer-strake withoutside, scarphed in the same, 
manner as the sbeer-strake, giving shift to the scarphs of the ihceMliahe, 
and bolted tniougb the ship's side into the iheer^trake between the driib, 
to give greater strength ; as this part requires all the security that is pos- 
sible to be given in orddr to assist the sheer. (Su MidMp Sectiim, 
Plate III.) 

SUPERNATANT PART OF THE SHIP. That pwt which when 
afloat, ii above the water, aaclentlj fspicHed by the name of-Jked 

Work, • * 
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SUPPORTERS. The circular kne«s placed under the caAlNidt he 
their security and support. ( See Sheer Draught, Plate I.) 

SURGE. The tapered part of the whelps, between the chocks of the 
capstan, upon which, when jttdkikMisly hottowtd, the iiitJiiiggi may* 
■urge itself without any other iacnmhrMtrr> 

SURMARKS. (See Sirmarks.) 

SWEEP OF TflE J ilXEH. A semicircular plank, fixed up under 
the beams near the fore-end of thetiUeri which it supports. 

On the fsfcnde of the sweep b • gRMve 4lMr the tiHer rope, in ^ich 
groove rollers are. fixed to enliven the fope. On the aftside is a ledge or 
labbet defended with irpn ptole» oo. frtikh the gooie>ncck of .the tiller 
traverses. 

SWEEPS. The various parts of the bodiea shaped by segments of cir- 
do. Such are the Jtor s wap s , lomtr brrmHuutf, sfpcr bnadik-me^, 
and back'sweq^f or itpimbefhUam. (Sm FtaMB. &e aba Bo^ Pkn, 

Flate I.) 

SYPHERED. A mode of joining, by over-lapping the edge of one 
plank upon another* wkh a bevelling edge, imtaad 9i nUietting, in tneh 
a manner that both planks shall make a plain lur&ce, though not a flat or 
tquara joint (SmBjoku^jvt.). 

TABLING. Letting ope piece of timber into another by alternate 
scores or projections fixMn the middle* so.that it caanpt he drawn'amnder 
either lengthwise: or ndem. (See Jkmm,aftke Lamr Jktk PAm, 

FlQte IV.) 

TAC KLE. An assemblage of two or more blocks connected by a rope 
called the fall reeved through their mortises, and used for lifting or re- 
moving weighty bodies. , ; 

TAFFAKEL, or TAFF-RAIL. The upper paitoT the ship^s stem, 
usually ornamented with carved work or moulding, the ends of which 
unite to the quartei^pieces. ( See Sheer Draught, Plate I.) 

To TAIL, or DOV&TAIIj. To let one piece of timber into another, 
when the lap forms a sort of wedge, lo that it cannot come amader end- 
wise. (See the Stem in Plate I.) i 

To TAKE-IN. To come up with ^ set aiid make it fast again closet 
to the plank, as it works nearer to the timbers. ( See Set.) 

TAR. The juiocs of the puie or fir-tree boiled to a tMcfccouislteoe, 
and used to pay the joints between scarphs of beams, &c and also the oat* 
side of the ship ; because, by filling up the pores of the wood, it piWCDtS 
the sun from splitting, and the wet from rotting it. 

TASKING of PLANK or TIMBER. Chipping it with an adze, or 
boring it with a small auger, Ibr the purpose of asoertaimng its quality or 
defects. 

To TEACH. A term applied to the direction that any line, &c. seems 
to point out. Thus we say, " let the line or .niottld teachj'air. to such a 
spot, rase," &c 

TENON. Thes(piaiepaitatthecndofonepieoeof>ttod)erdnnimriiF 
cd so as to fix in a hole of another pkce^ calkd a mortise, Ibc joining w 

fiistening the two pieces together. 
TERMS or TERM-PIECES. Pieces of carved work placed under 
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each end of the tafl'arel, upon the side stern-timber, and reaching as loW^ 
down as the fool-faUof the haSeooj. 
THICKSTUFF. A name for sided timbeiv «»»adiiig foorkichiB, hat 

not being more than twelve inches, in thickness. 

TUOLES, The battens or pios which form the rowlocks of a 
boat. 

THROAT. The inside of knee timber at the middle or tum of the 

arms. Also the midship part of the floor timbers and tran^MMRt. 

THWARTS. The benches in a boat wheieon the nmen sit to 
manage their oars. 

THWARTSHIPS or ATHWARTSHIPS. Across the ship, or 
from one side to theolher. Right atbwavt, signifies square, or sft rigfct 
angles, with the keel. 

TIER. A regular row of any thing, as of cartings, of shores, of , 
ships, Sec, ( See Lower Deck Flan, Piute IV.) 

TILLER. A piece (rf timber <which should be straight grained and 
free At>m icnolsy fitted intotlie head of the radder as a lever for the pur- 
pose of jTioving it from side to side» in ofder to steer the ship. (See Inn 
hoard Works, Plate IV.) 

'I IMBERS. A name generally given to the pieces of timber which 
compose the frame of a ship, ( See Plate III ), as floor^bers, Ibttoclc- 
timliers, and toptimbers (SeeMidMp Seetionf Plate III.); as also the 
stem or head-timbers, and the stem-timbers. (See Sheer Draught , Plate I.) 
Sometimes those carved ornaments upon the munions, in the stead of pi- 
lasters, are called stern-timbers. 

TIBfBER AND ROOM, or ROOM AND SPACE. (See ike leiter.) 

TONGUE. A long tapered end of one piece of timber made to fyy 
into a scarph at the end of another piece. Tliis method is USed to gafar 
length, and is called tongueing. ( S*^e Tonguing.) 

TONGUE OF A BEVEL. The moveable part by which the angles 
or bereilhigs are taken. 

CALVES TONGUE is > sort of moulding nsnaOy tnade at the caps 
and ba.sesof tnmed or nnud piilais to taper Or httloe the rmnd pait to 
the square. 

TONQUiNO, is leogthcning the main-piece of timber by anbther 
piece generally shorter; The one |neM fa fitted into the other by a kmg 
tapering tenoli or tongue, and both are boRed andsomethncs hooped to- 
gether. 

TONNAGE. The cubical content, or burthen of a ship in tons ; 
which is commonly estimated by a flmtasticd raloi given heieafler, pro* 
ducing what b denominated the Imilder's tonn^. The real burthen a 
ship is to carry, when brought down in the water to the load draught of 
water intended in the construction, may be found by the rules given ill 
the subsequent part of tliis work. 

Theword is derived fimn aton,orwieight'ol«atereqaa>tofiOOOpoihidi; 
Ibr it appears that anciently, a cubic foot of water, weighing 62^ pounds, 
was assumed as a general standard for liquids. Tliis cubic foot, mul^plied 
by 32, gives 2000, the original weight of a ton. Hence 8 cubic feet of 
water made a hogshead, and 4 hogsheads a ton, in capacity and denomi* 
antionaiwcll at weight ..<».. 
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TOP-HAMPER. Any unneccftsary weight aloft, M» do thetopt 

nde of the ship or about its tops and rijjcjin'r, 

TOP AND BUIT. A method of working English plank so as to make 
good conversion. As the plank runs very narrow at the top clear of sap, 
this is done by disposing the top-end of every plank within six feet of the 
buH end oflbc plank above or bohmr it, .letdog every plank ivvork as 
braad at it mil bold dear of sap, by which method only can evtry other 
fleam produce a fair edge. (See Piankingy Plate III.) 

TO PSI D£. A name given to all that 'pait of a ship*! side mbove the 
main-wales. 

'J'OP- riMBLKS. The timbers which form the topside. The first ge- 
neral tier nhteh feaeb iho top aie called . ioog top-linil>enf and those be- 

low are called the short top-timben. (See Urmaet, S§emi» Dkpotkkm, 

Plate nr. and Midship Section, Plate III) 

TOP-TIMBER LINE. Tiie curvelimitiog thrtheight of the sheer at 
the given breadth of tlie top-timljers. 

TOP-TIMBER HAIR BREADTH. Asectwn containing one half 
of the ship, at the height of the top-tiuibcr line, perpendieular to the 
plane of elevation. 

TOP-TIMBER SWEEP. (See Frames.) 

TOUCH. The broadest part of a plank worked top and butt, which 
place is six feet from the butt-end, or, the midJic of if plank worked 
ADcbor-stock fashion. Also the sudden angles of the stern-tiuibers at the 
counters, Etc 

TBAHrBOARDS. A term for ^e carved vrork, between the cheeks 

at the heel of the figure. 

TRANSOMS. The thwartship timbers which are bolted to the stern- 
post, in order to form the buttock ; and of which the curves, forming the 
round aft, arc represented on the horizontal, or half-breadth plan of the 
ship. (See Sheet Draught, Ptiie L) 

TRAJ^SQMrKNfiES* Knees bolted to the bransoms, and the side of 
the ship in the dipection of the trnmnds* These knees wbai they cross 
the transoms are called Sleepers. 

TR AN SPORTING. Moving a ship &om one situatfon to another by 
hawsers only. 

TRANSPORTINGrRLOCKS. Two snatdi hk>ck8, fitted one on 
each side above tbe taArel toadniit.a hawser, wiien transpoitiag the 

ship from one place to another. 

TRANSVERSE SECTION. A thwartship view of any part of the 
ship ; but may be more properly applied when the section is not Strictly 
athwartships. ( See Midship Section, Plate 111.) 

TREAD OF l iiE KEEL. The whole length of the keel upon s 
Straight line. 

TRICING BATTENS. Battens about two hidbcs thick and fonr 
inches broad, nailed up under the deck between the beams, and 
which the sailon trice up the middle of their bammoda out of the head* ' 

way. 

To 1 RIM. To work or finish any piece of timber or plank into its 
proper form oc shape. 

TBE£NAILS. CyKadtknl oak pfavdriMtbiwigfa theplMhiand 
tiBib<nofnnaiaitofite|qy conaa^tham toythcr. These cartabrfy 
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make the best festenings when driven quite through, and caulked or 
wedged inside. They should be made of the very best .oak split out 
near the butt, and perfectly dry or well seasoned. 

TRUSS. Short pieces of carred work, noslljr !■ imall ships, fitteil' 
imder the tafiarel in the same nuimer as the tenn-|neoes. 

THE TUCK. The aft part of the ship where the ends of the planks' * 
of the bottom are terminated by the tuck-rail, and all below the wing^ 
transom when it partakes of the ligure of the wi^g-transom as far as the 
fashion-pieces. ( See Square Tuck.) 

TUCK-BAIL. The imil which is wrought wdl with the upper ilde of 
the wiiig-tfakisQiii»aiid forms s rabbrt for tfie purpose of oaalldiig^e butt 
ends of the planks of the bottom. (See Sheer Draught, Plate L) 

TUMBLING HOME, or FALLING HOME. The inclination of 
the top-side from a perpendicular towards the centre or the middle of the 
ship. The top-sides ef threedecked ships have the greatest tumbling 
home, for the purpose of clearing the upper worin from the sraoiceana' 
lire of the lower gans. The advantages and ^sadvanligei of tumbliDg 
home tides will be found discuHed hemfter. 

UNDER. A term applied to any bevelling that is within a square, or 
forming an acute angle. ( See Bevelling.) « 

To UNSHIP. To. remove aoj thing fimii its place, or the situation in 
which it is genendly used. Thus, to uiuihip the tUler» iato take it out of 

the rudder-head. 

VOY AL. A large rope, used to unmoor, or heave up the anchor, by 
communicating the effect of the capstan to the cable. 

UPPER BREADXH-SWEEP. (See Frames.) 

UPPER-DECK. The highest of those decks which are. continued 
tfamuglioot the whole length of a ship* without foils or itttemiption, ( See 
Inboard Works, Plate IV. and Us Plan, Plate IIL) " ' " 

UPPER HEIGHT of BREADTH. (See HEiCHTof Breadth.) 

UPPER STRAKE OF BOA I S. A strake thicker than those of the 
bottom, wrought round the gun-waleis. 

UPPER WORKS. A general name given to all that part of the ship 
above the wales; or all that part which may be consdered as separated 
from the t>ottom by the main-wale. (See Sheer Draught, Plate L) 

UPRIGHT. The position of a ship when she neither inclines to one 
side nor the other. Hence any thing is said to be upright when square 
with, or perpendicular to, the keel. 

As the ship when building lies with a declivity fur the purpose of 
launching, it is evident, that every thing within her intended to be per- 
pendicuhir dr upright, when afloat, must be let so much forthcr aft as its 
upper part or head inclines from a plumb or perpendicular in its len^h^' 
according to the angle made by the declivity of the ship la the same 
length. 

WAIST. A name given to that part of the top-side above the upper 
dfck, between the main and fore drifts. (8te Sheer Draitgki, Piate 1.) 

WALES. The principal strakes of thickstuff wrought on the outside 
of the ship upon the main-breadth, or broadest part of the body, and 
which are called the mainrwaia. Also those that are wrought between 
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.the poets, which are called the channel-wales and inidflle or sheer-walet. 
*rhe *ioii»-wa/e» are thp lower wales, which fire penerally placed on the 
lower breadth, (ike the respective Articles, ike alto Sheer Draught, 
Phte 1.) 

WALL-SIDED. A term appfied to the top-tides of a ship when the 

main-breadth is continued very low down and verjr high llpi so that the 
top-sides appear straight and uprif^ht like a wall. 

WARD-ROOM. The apartment iu which the officers mess, ftcnext 
,iiiider the captain's caMA. • 

WASH-BOARD. A shifting stndce along the top-«ides of a nnaU 
vessel, used ooeanmiaUy to ktxp out the sea. (8u hamg Bsaf, J%te 
IV.) 

WATER LINES, or LINES of FLOATATION. Those horizontal 
lines, anpposedto be descrSM hj the surface of the water on tlie bottom 

of a ship, and which are exhibited at certain depths upon the sheer- 
draught. Of these, the most particular are those denominated the Light 
Water XJne and the Load Water Line ; tlie former, namely, the light- 
Water iine, being that Hue which shews the depression of the ship's body 
in the water, iidien light or unladen, as when first laonebad; and the 
latter, which exhibits the same when laden with her guns and ballast or 
cargo. (See Sheer Draught, Plate T.) In the half-breadth plan these 
lines are curves limiting the half-breadtb of the ship at the height of the 
oomsponding Ihies in the sheep-plan. 

WATER WAYS. The edge of the ileeic next the timbers, which is 
wrought thicker than the rest of tlie deck, and so hollowed to the thick- 
ness of the deck as to form a gutter or channel for the water to nin 
through the scuppers. ( See Vpper Deck Flan, Flate 111, and MidsJup 
8eeUm,FkiteHL} 

• WEDGE. A tfiaaguiar selid, much used in the eoostnictienof a ship, 
and too well known to need description. It is one of the mechanic 
powers, the most simple and of the e;reatest force. (See Mechanics.) 

WELL. The apartment formed in the middle of the hold, by bulk 
lieads erected to inclose the pumps, and protect them limn injury, which 
might otherwise accrue front the lading and ballast, and also to giv e ready 
admittance for examining the stale of the pomps, &c. .f&e Inboard 
Work*, Plate IV.) 

The well in a fishing smack is a strong apartment to contain live fish, 
built watertight In the middle of the hold, with a number of holes 
tbroogh its bottom, by means of which the fish are conttnnally supplied 
with water, and preserved alive. • 

WELL also implies in the same range or even with a surface. 

WEUrGBOWN. This tenn implies that the grain of the wdod IU- 
toar».thi?sl Mp e i eqi fl iid»a»tn bwe timber. Ire. 

WHELPS. The htadcetoor projecting paito of a capstan §nm Che 
|>arrel. C&c Capstan.) 

WHOLE-MOULDED. A term applied to the bodies of those ships 
which are so constructed, that one mould made to the midship bend, 
Willi the addition of a Hooii-hdllow, will mould all the timbers below the 
luaiarfaftadth, in the square-body. 

Befbrethe ait of sbip-building was brought to its pr^at perfection, the 
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met hex! of whole-moulding was in great repute, and was much practised 
by the unskilful; as, however, the art improved, this method became less 
approved of in tbecoMtfuctioncf ships, wJiose Ibrmof the midship bend 
vna required to be such, that if they were whole-moulded nearly forward 
and aft, they would not only be incapable of rising in a'beavy sea, but 
be deprived in a great measure of the more advantac;:eous use of the rud- 
der ; for, by whole-moulding, no more is narrowed at the floor than at the 
main-breadth ; nor must the rising line lift any more than the lower 
height of breadth, which accordiiig to the form of some midship-bends, 
would make a very ill constructed body. 

How far whole moulding may be used without iiyory may be seen by 
the I^ng Boat treated of hereafter ; boats being now the only Tenels>in 
which this method is practised. 

WINCH. A small windlass, with an iron axis, hung in rhodings or 
gudgeons^ with a conical piece of timber at each end without the cheeks. 
It is heaved round by two iron bandies, formed by crnnin or .winches, 
from which it takes its name. 

WINDING. Twisting or curving. Hence the expression " winding" 
is used in opposition to " out of winding." (See Ovt op Winding.) 

WINDING-BOARD, is a piece of deal on whicii the windings of 
the side counter timber is mariied, and from which the outside of the said 
timber is trimmed by t beltea ke|it out of winding by the narks om tile 
lioard, and a mould made to the shape of tbr topside. 

WINDLASS. An horizontal ma^ae, composed of timber, ami used 
in merchant ships for heaving up their anchors in lieu of a capstan* (Ste 
Inboard Work, Plate IV. and Upper Deck P/an, Plate III.) 

WINPiASS-CHOCivS. Pieces of oak or elm, . fastened to the sides of 
amalt vessels, and by which the ends of the windlass are suspended. 

WWGSw The plaeei next the side Upon tJieoriop, usually parted off 
in ships of war, that the carpenter and his crew may hoYeaoeess lonnd 
the ship, in lime of action, to plug up shot holes, &c. 

WING-TKANSOM. The uppermost transom in the stern-frame, 
upon w hich the heels of the counter timbers are let in and rest. It is by 
some called the. main-transoms. (Se^ Sheer Draught, Plate 1.) 
. WITHIN-BQARD. Witldn the ship. 

WITHOUT-BOARD. Without the ship. 

WOOD AND WOOD. This term implies that when a treenail, &c. is 
driven through its point is dinactly even with the inside sarfaoey whether , 

piank or timber. 

WOOD-LOCK. A piece of elm or oak, closely htted, and sheathed 
with copper, in the Uwoating or seme of the pintle, near the load-water 
iine ; so tliat, when the rudder is hung, and tlie wood^ltefc naikd in its 

place, it cannot rise, because tlie latter butts against the underrideof titt. 
brace and butt of the score. (See Sheer Draught, Plate I.) 

WRAIN-BOLTS. Ring bolts, used when plankinp; with two or more 
forelock holes in the end for taking in the sett, as the plauk, &c. works 
nearer to the timbers. • 

WRAIN-STAVES. A sort of stout biilds o£ tough wood, tapered at 
the ends so as to go into the ring of the wraitt*bolt to maike tiK sHs ne* 
iMsiavy tor biiiigiiif^o the plaaka-et (hkkiliiff .to ti^ limbefs. 
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VSING-HEADS. An ancient name given to that part of the ship 
new the floor-heads and second futtock heels, which, when a ship fia 
^graand, bean the grealni stnan. 

YARDS. The long cylindrical pieces of timber, suspended upon tj^e 
masts to extend the sails to the wind. 

YACHT. A vteel of state or pleanfe, usaally employed to carry 
noble personages, and accordioglj fitted with cooveoient apartments and 
suitable furniture. 

YAWJU C'See Boats.) 



OBSERVATIONS 
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ON TUB 

FIGURE AND CONSTRUCTION OF SHIPS AND 
VESSELS IN GENERAL. 



The chief properties which even" ship ought to possess, are, in a certain 
degree, subversive of, or in opposition to, each other; inasmuch as one 
figure is required for swiftness, and another for strength or capacity; and 
all must be regulated by the particalar ci i c unman cet or JerigaitioB of the 
iBtended vessel. The great art therefore consists, in so forming the body, 
that none of the desired qualities sliall be entirely wanting, but that all 
shall be combined to a certain extent ; giving the preference to tfiose 
which are more peculiarly required in the service for which the vessel is 
designed. 

The fint sad principal point, in forming a ship, whether intended $ar 
war or commerce, is, that she shall be a good sea boat ; or, in other 
words, that she shall be able to endure, with the least possible injury, the 
shock of the contending elements, winds and vraves. 

The next object wiU be, to give tlie vessel that quality which* ooi»* 
sistently with her destined purposes, -will give her swiftness or velocity. 
Here arises an obstacle to perfection in the former case : the vessel of 
greatest draught being best calculated to make her way against adverso 
vr!nds;for, having the greatest hold ofthevrater,she is, of course, the least 
liable to foil to leeward ; while another, of less draught, is proportionally 
more buoyant, and so much the better fitted for services in which paid- 
cular expedition is required. 

The perfection of every ship, whether intended for war or commerce, 
may be comprehended in four words ; stremcth, CAPAcmr, «TABiLiTr» 
and swiftness; as the primary quality of safety, and the secondary qua* 
lities of steering well, working well, rolling and pitching easily, are aaka^ 
rally comprised therein. 

1 he STRENGTH of a ship may be said to be in its perfection, when suf* 
fident solidity is given to thoee parts that are subject to receive sodden 
and violent action, firom the impulse of any force acting upon them ; and, 
when sufficient strength is equally diffused throughout the whole, «o that 
every weight shall have adequate support, and be equal to the resistance 
of any strain, or the operation of any irr^ular motion. 

The best methods of imparting a doe degree of strength to evoy past 
of a ship, will be amply constdocd hemdftcr, when treating upon the- 
actual construction. 
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With respect to stiffness or stability, it may here be observed that, 
in the construction of a ship of war, the first point to be attended to is, 
that she shall be so formed as to carry her lower tier of guns at a sufficient 
height final the vater, in aU weathen ; olhcrwife they may be fcndendl 
uaoeii. For a three-decked ship that cannot open her lower tfer of ports 
upon a wind, but in smooth water only, may be taken by a seventy-four- 
gun ship, properly constructed, so as to keep her lower-deck ports open. 
The same may be said of a seventy-four-gun ship, not having sufficient 
stabOity; ibr. the may be at eaaity taken by a thirty<d|^8itti frigata^ 
that can make use of all her guns ; because^ it is evideat, that the firigate 
will then be tho most formidable. 

Hence we see, that the first thing to be considered in the construction 
of a ship of vrar is, to determine on the lieigfat of the gan-deck portjs 
alwvethe water at the lowest place, which is commonly at 0, or the mid- 
ships. This we find, in line of battle ships, should invariably be from 
five to six feet ; in frigates, from six to Kven feet, and in sloops, cutterSy 
&c. from four to five feet. 

And, bence« we have the hdght of the line of Floatation, or Load- 
Water Line, at the midships, or where the ports are iowest. Then, by 
determining whether the vessel should float on an even keel, or draw 
more water abaft than forward, we determine on the line of floatation, or 
load-water line, of a ship of war, with respect to the ports. 

Merdiaot ships are generally oonatracted to carry a certain cai^ and 
their principal dimensiuns are determined according to the trade fiir 
which they arc particularly designed ; therefore the line of floatation, or 
load-water line, is not in them so exactly confined to a certain height. 

The particular qualities required in a ship must ever regulate the 
l^uie of her bottom: a ship of war, thentfore, must be formed so at to tall 
swiftly, and carry her lower tier of guns sufficiently out of the water. A 
merchant ship ought not only to contain a large cargo, but ought also to 
be fitted so as to be navigated with few hands ; and both should have 
sufficient sta1>ility to enable them to carry a press of sail x they thoi^ 
steer well ; drive little to leeward ; and sustain the shocks the tea 
without being violently strained. 

Tlie first thing to be established in the draught of a ship is her length; 
and, as a ship of vvar, according to her rate, is furnished with a certain 
.nun^berof guns, which are placed in battery on her decks. It is necessary 
that a sufficient distance should be left between thdr ports to work the 
guns with facility, and particularly to leave space enough between the 
foremost gun and the stem, and between the aflmost gun and the stern- 
post, on each side, on account of the arching or inward curve of the ship 
towards her extremities. 

"When the length of a ship is determined, it is usual to fix the breadth 
by the dimensions of the midship beam ; which are generally regulated 
according to the experience of the builder, and the particular services for 
wbfch the ship is designed. Hence have arisen that variety of standards, 
or general rules, adopted by different artists, who have been accordingly 
divided in their opinions with respect to the breadth which ought to be 
assigned lo a ship, relatively with her length. Those who would dimi- 
nish the breadth have aliedged, and truly, that a narrow vessel meets with 
les»f«tiftaaoein passing through the water; Sdlj, that by fncicasing tH« 
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length she will drive lem to leeward ; Sdtjr, that, accoMing f» Alt prhd- 
pie, the water )lwn win be tnoreeimMeiltlif lbnlicd«»Aviaetlie)lal4; 
4tiily, that a long and narrow ship wilt require leM sail to advance 
swiftly ; that her masts will be lower and her rigging lighter ; and, hrjr 
consequence, the seainen less fatigued with managing the sails, &c. 
' Thfe rewm f^tnt, on ihe contrary, for enlargi ng the fafeadth, ttppear 
eqnalty c<^nt. tbest are, 1st, that tlfi» form n better flHed to-preserve 
a good batter}' of ^uas ; 2(l!y, t'lat there will be more room to work the 
guns conveniently; 3dly, that by carrying more sail the ship will be 
enabled to run faster ; or, that this quality will at least overbalance the 
advantage which the others have of more etdly dividing the fluid ; 4lOAf, 
that, bdng broader at tibe load-water line, or line of floatation, they will 
admit of being very narrow on the floor, particularly towards the extre- 
mities ; and, Sthly, that a broad vessel will more readily rise upon the 
-waves than a narrow one, &c. 

• AH theieparliculafB, however troefn tfieandvei, imfividoally oomider- 

ed, are accompanied with their peculiar disadvantages. As, Ibr instance, 
it will be evident, that, if the bow of a ship be narrow, it must unavoid- 
ably pitch deeper than one which is broader, even with a small degree of 
Impulsion *. This can be remedied only by having iu Ibrebody to 
ibmied, that Hs bearings shall catch the vessel in its descent; or, fai other 
words, by an increase of breadth or expansion upwards. 

It will be necessary at the same time, that the remaining part of the 
hull shall be so proportioned, that its etifects may not counteract the ad^ 
•vantages arising tVom the figure of the fore-body ; for, if the after part be 
not, in like inamier, sopported by proper bearings, -it will dip into the 
hollow of the sea, and be so much the more liable to the danger of being 
pooped than if the bow were narrower f. A vessel so constructed, and pos- 
sessing length or other requisites conducing to make her wealtherly, may. 
If dose hwled vpoo a Hurlnd, drive ahmg with more than usual vriodty, 
vitfaoot dipping or sinking at every wave she meets with ; but the great 
inconvenience will be, the danger that would Inevitably exist both with 
respect to the masts and to the vessel. 

On the fonn of the stem depends the prampt obedience of the vessel to 
the helm: a proper medium must, nevertheless, beobserved. Iftoofine 
•nd taper, the disadvantage that we have just noticed will arise ; on the 
contrary, if too full, the vessel will not l>e under proper command ; for 
the vacuum (if it may be so called) created by the passage of the hull 
through the trater, will, in this ease, extend ftrtherthan the wi d th ofthe 
rudder ; and, cdmequently^ deprive it of its best force. But, although it 
is extremely requisite thdtaO fullness in the after-body should be carefully 
avoided below the line of floatation, yet immediately above it the quarter 
should spread out, in order to present a sufficient quantity of support wheA 
the ship riaet Ibrward to a sea ; and, in order to^ottid'irithont danger of 

. . , '■. . ■ • 

* The movuBents of pitching are the mcMl^dwnveroinof any to which a ih^ 

is siibjert ; as they are those which most fatigue a ship and' her masts. It it 
mostly in one of these moiimis that masts are seen to break, particularly when 
•the head rises after having pitClMd. 

• f To be poopedt aigniftes, lo ileoltar «p aiwsb albaft as-Utdip the upper pait «f 
.the stern in the see^ or so Bttcb as to. vennlt the ssa to mjk li^ 

' (lera* ! *" * * . 
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haWngher stem dfivmiKlij the toe ol wsvci diet inqr ftrifce ber ie 

that direction. 

The liability, or stifihess, of a ship, is that quality by which, when she 
InedveieA imiMiiteior pressure in a luxiaoDtal direction, so as to be io- 
dioed in a smaft degree^ tlie wmA will regain its fomec poritkNi ei tbti 
pressure is taken off. This quality, and the want of it, namely, the prcH 
pensity of a tbip to loU, depend* chiefly on tbe 4guce of the middup 
bead. 

• ThettheaeerertiieiiildiiUp body approedMi to n cylindrical shape, 

the more will the ship be subject to roll* it a truth which needs no de- 
monstration. It will be equally liable to upset if the body be too sharp, 
as we shall hereafter shew; besides the inconveniences of increased 
diaught of water and smaller stowage. A vessel having a flat bottom, 
end perpendicular tidet below the line of iloatition, hin tbe greetett 
stiffiiewi hot Micb a venel would, by not being sufficiently lively to yidkl 
to the $ea when it runs high, be liable to have it frequently beating over 
her as it would over a rock. A medium, therefore, must be obtained^ 
which shall obviate these disadvantages respectively* 

The pfopemity to raittng, derived fiom the fcrm of thenidthip body* 
may, in some degree, be obviated or reduced, particularly in a veMd of 
large capacity, by the length, or the peculiar qualities of the fore and 
after bodies ; but the question is, whether the remedy would uot be pro* 
dnctive <rf noch gyfeter inBonmdMiciei. 

It may be noticed here, that, according to the opinion of tlie belt 
judges, in the midship frame generally, the floor should be flat, the upper 
futtock straight, and the extreme bnadth elevated above the of 
floatation. 

The property of itabilifyf ife hefoe obierved, nay, certainly, he oon* 

sidered as the flrst quality to lie attended to in the formation and oow 
struction of a ship ; inasmuch as, if that be wanting to a certain degree, 
it will be incapaiile of putting to sea with any degree of safety. Hence, 
there&He, the stability of a ship, whether for war or commerce, is the first 
JMO pwty to he attended to; tinoet ibr want of it» n tUp will incUne too 
IMch» or lie over in the water ; and, in case d ac^on, thit defect nay 
lender, in war, the lower tier of guns entirely useless. 

With rsgau) to tub sailing trim of a vessbl; it is the decided 
opinion of the nnit scientific men, that ships or veads of the hnger 
cissses should always he so constructed as to sail with, or needy with, an 
even keel. When constructed so as not to sail on an even keel, they 
draw more water abaft tlian forward, that being found most advantageous 
both to their sailing and steera^. Smaller vessels, in general, draw 
nose water ahaft thu Ibrward: fome, as packets, &c* built for dnpatch, 
eaMidefabfy nose so. Cutteis have been, commonly, so conatnicted. 
The utility of a vessel's sailing on an even keel is considerable; as, by 
preserving a proper equilibrium, it preserves the trim of stowage, &c. Of 
such vessel^ it is to be particularly observed, that the breadth should be 
CBiried well femnvd ; that the body shall dindiush gradually abaft fiom ' 
aiddii|ia; and, that the water lines forward shall not he uillected or hol- 
low ; as such are, by no means, adapted for velocity. 

If buiU to draw jnqce water abaft than forward, the main breadth 

• IS 



must be raised abaft ; which, consequently, will make the after body the 
cleaner, and 80 permit it to decline deeper into the water. 
T&E PKiNciPAt rbnm or recpiisiteft which are esMntial tofhe perfcctioo 

of every vessel, are, that she shall be easy at sea ; that is, go smoothly and 
easily through the water; rising to the sea when it runs high, and she 
under her courses, or lying to under a main sail ; otherwise she will be in 
great danger of having her masts carried away ; that she shall be stiff 
under sail, so as neither to pilch nor roll, and be able to carry a good sail, 
to as to double a cape, or get off from a lee-shore, with fudttj t that she 
shall steer w ell ; and, with the Utmost promplitude, answer to the lent 
motion of her helm in all situations. 

A ship should, also, not only sail well before the wind, when large, 
but, particularly, when close hauled^ to keep a good wind, and not be 
ieewardly, or (all off to leeward. . • 

To unite, in perfectloo, and in 'One ship, ill these desinble qnalitiei, 
some of which are subversive of others, is impossiUe. We must there* 
fore be satisfied if we gain that one in an eminent degree which forms the 
main point of the design ; and, with obtaining so puch of the Others at 
may be practicable, consistently therewith, 

. OF STABIUTY OK STUFNBSS, &C. 

The stability or stiffness of vessels, by which tiwy W cnaliled to cany 

a sufficient quantity of sail, without danger or inconvenience, is no less es- 
sential to the safety of navigation than capacity ; for, without it, a ship 
is totally disqualified for the purposes of war ; in particular, by being 
unable to use her guns with efiect, or carry a press of sail in case ofemer* 
$ency. 

Although the wind msly. In one sense, he laid to constitute the power 

by which ships ate moved forward in the sea, yet, if it acts on a vessel de- 
ficient in stability, the effect will be to incline the shij) from the upright, 
rather than to propel it forward : stability is therefore not less necessary 
than the impulses of the wind are to the progressive moHm of iresMhu 

VESSELS which have a suffitient degree of stability, arishig from 
their construction, will certainly sail foster than others, which, in order to 
carry the same quantity of sail, require to be ballasted with a mtich 
greater weight ; for the latter, so ballasted, will be much more liable to 
roll than the former. 

A vessel that is broad and shallow has much more stiffness than one that 
is narrow and deejp ; and an Increa^ of breadth will produce an incfease 
€>f stability : tnit the expiense of construction'would also be materially in- 
creased, according lo the usual mode of computation, and the sailing of 
the ship may be retarded, as she certainly would be leewardly even 
under little sail, wliich ought to be particularly guarded against, especially 
in constructing large ships of war. * ' . • 

To uicB»se the depth or draught of water, woiM lower the centre of 
gravity and increase the ikrdght : tliis would operate againsfvelocity, be- 
cause the resistance is as the quantity of wabpr to iJehrtnoved ; or, nearly, 
as the area of a thwai'tship section of the immen;ed part of the body at the 
midship beud. It would, at the sam^time, render the immersed body of 
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a ^gnre less proper to separate -tiie line of support from the centre 

gravity, so that the effect on one side would be in some mea'^ure de- 
stroyed on the other ; and, by lowering the centre of gravity too much, 
the ship wooki laboar egtoorively, and too large a <&ugbt of watfc ia 
both dangerous and inexpedient 

But, by adding to the length the stability will be increased, the centre 
of gravity lowered if necessary, the form rendered at once fitter for se- 
parating the line of support fix>m the centre of gravity, and hnding less 
icaistanoe from the fluid, especially whea lailUif on a mmd, a case oftJie 
utmost importance. 

Yet, although an increase of length would enable a vessel to carry the 
most sail, and sail the fastest, it must not be carried to. an extreme ; be- 
cause, if so constructed, a vessel would neither tack nor veer so quickly ; 
ocidier voidd the lift or rite ia a sea likea aborter vesiel; she would strain 
more, and be very liable to have the sea break over her. The influence 
of the rudder may be weakened and may even be totally lost. The great- 
est judgment is, therefore, required in proportioning tJie length, which 
may be proportionally greater in thoae Tesiels that generally navigate in 
the smoother seas, or are not intended to be deeply laden. 

In order, therefore, to construct a ship that shaU be stifT under sail, or, 
in other words, have sufficient stability, we must determine to have a flat 
floor and sufficient length ; the lower futtock pretty full ; the upper fut- 
tock nearly straight ; and breadth thrown out aloft to carry the main 
breadth pretty high ; upper works as light and as low as possible ; and so 
constructed as to keep the centre of gravity low. But, in ships of war, 
the centre of gravity can never be far removed from the load-water line, 
ibr could it be placed lower it is not to be desired ; as the farther it is re> 
moved from the kndrwater line the motion of the ship becomes uneasy. 

Here it may be proper to notice, that the stability of many ships, how 
ever perfect in construction, may be materially injured by improper trim 
or an injudicious mode of stowage ; although, on the contrary, defects in 
the'Cons^ction can be seldom rectified, to any considerable degree, by 
the stowage. To illuitratie thu ptdnt as clearly as possible, let us suppose a 
vessel, of the most correct construction and possessed of great stability, to 
have the whole of her bottom filled with commodities, of the lightest na- 
ture, as high as her extreme breadLli ; let her then receive as much lead, 
or other havy matter, on board, as will bring her down' to her load water 
mark. If the vessel were sent to sea In this condition, it would be next to 
a miracle when compelled to sail upon a wind, if she did not overset ; but, 
if the cargo were transposed, the same vessel might stand unrivalled in that 
veiy point wherein her deficiency had before appeared so conspicuous. 

TO rOUf A SBtP so AS TOSTSEK WEIL, AND OUlCKLT AIISWBR BEB HKLW. 

In order that a ship may steer well, and quickly answer her helm, the 
Wing Iransom should be carried pretty high, or about three-fourths of 
the height of the top4imber line in midships, and the fashion-pieces well 
formed and not full below the krad-watcrflne^ but so that the form of the 
vessel may come very clean, or sharp, as it approaches the keel aft; the 
midship frame should be placed about five-tweUths of the length from for- 
ward, and the greater the proportional length of the ship is to her ^tb, 

* 
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the midsMp bend should be proportionaNy ftrther ftMt^u4 % U4kt 

sloping, or angles, of the water lines at the stem and stem are BetJCKarily 
«harper or more acute in a long than in a sliort ship ; that is to say, pro- 
portioned to the breadth. The ship to draw rather more water abaft thaA 
afore ; to have her bow rake about thiee4aiths ef her extreme breadth* 
fend the item pdif to nktbtMrtmrnit mAtm^'vathmiM emy fMtof the 
loigthof the post; the quarter dedk«iid forecastle, and all the upper 
"works, to be kept as light and low as possible ; all of which certainly tend 
to make a ship go well, and quickly answer her helm ; for a ship that goes 
easily and quickly will always steer well ; and, possessing this quality io 
perfection, she will stay, veer, and incline to the larboard or to the star> 
board promptly. It k evident, thit the cAhot of the niMer limit de- 
pend, in great meaniie, on the cleuttWH of the vessel's run, so that the 
fluid shall have an unimpeded passage to It, whereby ili indintiintheU 
have the greatest effect on the water. 

TO FORM A SHIP WITH SUCH CAPACITY AS TO CABRY HER GUNS WELL 

ABOrS TBB WATBIU 

Tbat a ship may carry her guns well upon the water, a long floor tim* 
.ber will be necessary, and not much fbing ; the midship frame to be veiy 
.foil ; upper fiittocksnear attiaight; upper wodia to be Very l}gbt and 
the wing transom not placed too high ; all of which will combine to make 
a ship cany her guns well out of the water. 

OF TH£ FORM BBST ADAPTED TO QO SMOOTHLY. 

That a ship may go smoothly through the water, it will be necessary 
for her to be so proportioned as not to be subject to those violent and irre- 
gular movements whicli tend to impede the velocity, and, by force of 
strain, to destroy the vessel. To prevent rolling, great proportional 
breadth, and ndes neaiiy upright towards the pbme of floatation, are fa* 
vourable. To prevent pitching hard, givelieralong keel, a long floor, with 
little rising afore and abaft ; the displacement of the fore body to be duly 
proportion^ to that of the after body, and hollow water lines forward to 
be carefully avoided in the constniction *. In this case, correct stowage 
will be a powerful auxiliary to the accuracy of construction. For if, to 
prevent rallfaig, all the heaner bodies be removed as ftr as poiklble, frofla 
the longitudinal axis ; and, to prevent pitching, if all such bodies be 
'Stowed as much as possible towards the transverse axis of the ship ; these 
• movements will be found to prevail considerably less than under the cir- 
cumstances of a different mode of construction or stowage; and the ad- 

.1 * By holhw tBaUr lmeg^^ are meant, such water lines as cxxne inwards. 

A remark, made by a late writer on water lines, states, that their fairnes<^ can, 
in no respect, be a matter of great importance, since they are all formed on tbe 
supposition that the vessel always floats upright in the water ; a positioD she can 
seldom be in when under sail ; aud, since the immersed part must alter its form 
as often as it alters its position. Of this remark, grantioa the latter part of it, we 
nay obserre, that it it alsoaa eerlain that, in HwlMidy or e?ery vessel, of whieh 
the horizontal linen, vertical lines, and sections, are fair in the conytniction, will 
also produce fair lines in any position : and the form of tbe water lines, however 
atlmd by the iMlioatto Of the vessel, may be dmwD, and win prove the asicrti^ 
lateftbs. 
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Tiotages will be girt ^ mmly in obviating the quick oscillatory 
movements of rolling, but also the accelerated, or pitching, motions fore 
and aft, so much more to be dreaded, occasioned by hoilow seas^ hollow, 
water lines, and great weight* at the extremities of the vea^. . 

A due regard to ihm partknhn, will corUinly be the meant oC 
CMniBga ibip to«§o the noceemoothljn through the w4Mr. 

OM THE rOUl BEST CALCULATED TO HOLD A OOOD WiliS* 

The quality of being weatherly, orol holdlog a wind well, may be de- 
fined as the power which a vessel possesses of ke<*ping her course with the 
least possible deflection when opposed by an adverse wind. This quality 
may be either elTected by the peculiar form of the hull itself^ or by artifi- 
eihl MJtlliajfies, as lee boards, additional keels, &c. 

AAiU-boiMweMeli itbelhmMtloedtteliifieilely leiica|MMeofbold* 
higft direct course than one of a sharper description. The reaMNi la oIh 
Vfous. The opposition to the water is, in the former initailCe« ohHque; in 
the latter it approaches more nearly to a direct plane. 

To give a ship that form which shall make her weatherly, or, in other 
words, to keep a good wind and sail swiftly, she must have a great length 
fiid good defjrti^ keel ; her bteedthnoltoo greet; her tides not tept pa- 
•iliel, or the extreme breadth not oonthraed, too far aft ; as this would 
against velocity. Every succeeding water line should be more delicate 
in approaching toward the keel ; and not hollow forward, as before ob- 
aerved. - If a good depth in hold be given, the ship will, of course, have 
n abort floor and a great rising ; and, as she will feel great resistance side- 
wayt, or on her bfoadlide, with tittle rcslitanee a^heid, she wM, oome* 
iqnetttly, sail Cial^M not lUlmiitihtio'Ieewnrd. • 

■OBSERVATIONS ON THE WHOLE OF THE PAttTlCULARS nESCRIBED TV THE 
FOREGOING SECTIONS, AMD ON THE PROPORTIONING OF SUIPS' UODlEa 
IM GENERAL. 

It may be urged that it is not possible to make a ship at once carry hei;' 
guns well above water, carry a good sail, and b<; a fast sailer ; because it 
yioM re(|uif<ea very full bottom to aixiuire the two former qualities, and a 
sharp one to gain the. latter ; but, if we consider, that a full ship will 
parry a frcat deal more sail than ^ shaip one^ we imiy perceive the possi- 
bility of constructing the body so as to possess these three qualities, and 
likewise to steer well ; in order to w hich a good length must be given. 

From what we have said under this head, the Reader may, perhap*?, 
infer, that the four qualities ai^ve mentioned may be so united that each 
of them may, l](ip.discen>ed in some degree of eminence : we shal\ there- 
fore repeat, that all of them cannot possibly be existent in any'.onebodjT 
to a degree of perfection. We must, therefore, while we retain a portion 
of each, give the superiority to that which is most consistent with the 
purposes for which the ship is peculiarly designed. Some very eminent 
lieometrioians have, indeed, endeavoured to find the form of a solid which 
should possess all these properties, and meet with the least resistance in 
dividing the fluid ; but they have not been able to leduce their theory to 
practice, by reason of the different positions assumed by a ship when 
under sail. Many who have despaired of establishing these points bjjf 
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mathematical rules, have applied themselves wholly to tlieir own local ob- 
WfyatioM nd experience, wliicli may, and douMlcH hive, in wme 
cnei, sm«d as a substitute for oiQie correct sGieiioe.Tet, 'atthough it ma j 
in this manner have been discovered that some vessels have had bad 
qualities from which others were exempt, and the contrary, it could not 
be determined wherein the fiiutt, or the advanta^^i lay ; whether in the 
Hnll, in the Saib, or m the Siggmg. Hence no mwdy amid be appUed, 
no oertaUi'inilededaeed. 

CUfEBALOBSBKYATiOllf YO »E CONSIOBKBD IV TRX nOPOmONOIG Or 

SHIPI^ HODIBS. 

TpE Midship-bend, or extreme breadth of a vessel, may either be 
piaoed in the middle of its length, or farther afl or farther forward, whilst 
the quantity of bulk shall remain the same in the whole. By placing it 
farfber abaft, the lines that form the fore end of the ship will run the nearer 
to a ]>aial]el with the keel, and, ooMeqnently, aiay appear to give U» 
IcM absolute resistance to the opposing water : but, it has long since been 
found, by experience, that the place of the midship frame of all vessel* 
should be afore . the middle of their length, as the fore part of the ship 
«ill thereby lieomie ftiUer than the after parts and, consequently, a ship 
10 fonned, after having once opened a column of water, will meet with Icai 
resistance in passing through it. Other advantages attend the forward po- 
sition of tlie niidsiup-beiul ; the ship will lift easier in a heavy sea, and, 
in that case, necessarily sail faster ; she will have nuve capacity, and be 
less liable to hog or break her sheer ; and, what h of very material ad- 
vantage, will admit the foremait-to be placed farther aft ; for the more 
acute the bow is, the greater quantity of head sail is Required, (though 
less able to support it,) that the centre of eflfort of the sails may meet the 
resistance of the water on the bow when sailing by the wind. 

Supposing that a ship had all the perfectwm in her dinifMionib and the 
midship-bend placed near the middle, but built sharp at the ends ; if we 
consider the weight of the foremast and bowsprit, with their rigging and 
sails, and tiie weight of the anchors at the bows, we may easily conceive 
that, with the pressure of the wind upon the iails> the support in or beai^ 
ings of the fore body would be insufficient to prerent it from pressing 
down into the hollow of ever}' sea. The support would only be in the 
body faiihcr uft, and this would tend to plunge her head still deeper^ 
and retard the velocity. 

Another consideration it, tbtA the quantity of opposing sorftce In the 
bottom should not be equal forward to the quantity of suWiice abaft ; for, 
if it were, the ship must be trimmed greatly by the stem, or her rudder 
would not command her to bear up in a gale of wind. When a ship is 
pressed, with sail, the water is forced up at the bow above the horizontal, 
and the ship likewise pressed down, wblch amounts nearly to the same, 
with respect to her helm, as If the ship was trimmed by the head : again, 
ships that carry their tiller near the middle in light winds> require it more 
a-weather when the wind blows. 

Now, it is plain, that the placing of the midship bend is of the utmost 
consequence in the constmctkm of a ship^ body ; and/ it appears very 
^ear, from what has been saidj that a ship with the midship haad placed 
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never ftnmd thin aft, winch irIB comequently make the Ibre body 

more fiill, will best answer every purpose, especially that of velocity. 

And, althouj^h it is plain, that by so doing, the entrance of the ship will 
be the more full', and will present, apparently, more absolute force against 
the current of water than when the midship bend is phccd nearer to the 
middle of the ship ; yet, hj mot big that bend nearer to the fbie end of 
the ship, the body will decline horizontally so much the quicker, and part 
of the effect of that resistance caused by the lateral pressure of the water 
will be taken off ; which must, certainly, be of more service to the velo* 
dty than what ii lost by making the Ibre part of the ship somewhat . 
ftiOer; and seems to promise the connection of capacity and velocity, the 
two great objects to be purstied in the construction of ship*;' bodies. 

And we may now venture to assert, upon the premises which we have 
adduced, that, by carrying the midship bend forward, we shall gain not 
only in pmnt of velocity, but likewise in point of terage, whieh wiH be 
a double advantage. 

In addition to what has been already said with regard to the sailing 
trim of a vesseJ, in the first section of this chapter, it may be observed, 
that, however advantageous it may be thought fir* veiaei loaail on an 
even Iced, yet, in the opinion of many pemns, the extreme breadth of s 
ship should always be higher abaft than in midships, by about one sixth 
of the load draught of water ; wiiich, in consequence, will make the ship 
draw more water abaft than afore. The reason assigned is, that, as the 
Ibre part cannot so readily divide the water, when the hed it paralld to 
the surface as when it is inclined to the Stern, the vessel will tail better: 
and (his is the general opinion of seamen, who have frequently remarked, 
that it is necessary to make her draw more water abaft than afore ; 
whereby they, at least, gain this advantage, that the ship will answer her 
helm better: hot, it will, in construction, occasion the decksto be latsed 
higher abaft than afore. " 

That the extreme breadth should also be raised considerably more afore 
than abaft, is recommended for these reasons: — when a ship is close 
hauled by the wind, and lies much over, the weather side will lose much 
of the breadth ; whereas, on the oootiary, the lee side will gain consi- 
derably ; the tikip then displaces a greater quantity of water on the lee 
side, and, according to the manner in which fluids act, should be sup- 
ported with greater force, and, of consequence, be able to carry the 
greater saH, Hence, it b plain, that, by raising the breadths, we keep 
them as a reserve to be used when a ship stands most in need of lelief, 
that is, when she lies most over. 

It may here be remarked, that flat-floored ships do not require their 
breadths to be raised so high afore and abaft ; because, carrying all the 
weight of their cargo low, they are thereby nrnde capable of carrying a 
greater stress of sail. 

The several excellencies and defects which we have pointed out, as 
above, may be constantly seen existing, in a greater or less degree, in the 
several classes of shipping which compose the naval force of Britain, as 
well as of those whldi are employed in canying on the commerce of the 
countiy and its intercourse with foreign states. Our first«rate ships in ge- 
neral, especially those of greatest stability, are admirable ships in every 
respect ; as they sail well, and combine almost every good quality. Large 
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wtbey ace, they am. ^nSetiOy mana^^k ; and their evolutioos are ge- 
neraliy made with mdcrfidfiicUitje. 

Oua Second Rates, or rather* our ships of ninely guns, have, too ge* 
nerally, those defects in their construction which contribute to instability j 
arising from want of that capacity which most of the first rates jXKsess } 
ttdy hsvbg it, have the chief oomctive agaiastinstability in three decked, 
ships, wherein the centre of gravity biwotasarily very high, and thetrfixm 
jthe least calculated to derive lateral support from the effort of the water. 

E^cyuTY-iiUN Ships were formerly constructed so as to carry their guns 
vpoo tliree>decks ; and thej^r were foMnd,in consequence, more dispropor* 
tiottaitt ia their paiti^ and less usefol, thao any other large ships io tba 
service. Tlieir ftopiides were so high above the water, to admit of having 
tiu%e tiers of guns, as to be out of all proportion for the length and 
iu«adth ; nor could the lower ports be fixed at a sufficient height above 
water to admk of their being opened in blowing weather, even if not very 
rough ; wt admit, that the heights between decks and depth in the wUsfc 
€ould not 'be much less than those of a ship of 100 or 90 guns, but must 
still observe, that they c^uld not be duly proportioned in the water; that 
is» could not be brougiit down to that depth which would be fouad th^ 
beat saiKng tnm, if properly cuustiucted. 

SUps of this description must therefore labour under many disadvan* 
tages, arising from their disproportionate height, even if their principal 
dimensions were similar in every other respect to those of ships in gene- 
ral. It were useless to enumerate all these disadvantages, because the de« 
feet* which we fattrc described an generally known, md acknowledged. 
That eighty-gun ships of this dasa will be continued in the navy is not 
probable; and wf iiafe^ tiierofow» no iiytber occasion to notice than in 
our work. 

Xke ship of eighty guM upon two decks is, on the contrary and altc^e* 
theft the roost ueeful and vahiable one in the service; and it is» with thu 
enlarged seventy-lbur, of which we have herewith given the draught and 

dimensions, deservedly esteemed as the most perfect in the navy ; and as 
possessing, to an eminent degree, all the properties of capacity, stability 
andiiriltaicik 

As two<Klecked sliips» Infierior to the seventy-four, are often requive4 

for expeditions and convoys during war, and as flag ships on foreign sta- 
tions during peace, the sixty-four-gun ship lias sometimes been used for 
these purposes. This ship has also frequently taken her place in line of 
battle. In the latter case her force h^ however, been fteqiiently found 
inoooipetent ; the seventy-four, of which the French line is chiefly com* 
posed, being incomparably superior ; and, in the former cases, the fifty- 
gun ship would equally answer, and at a still less expence. The latter is 
a very useful ship, although defective in its proportions ; for, as its guns 
are carried upon two decks, the height and breadth are too great in pro- 
portion to the lengjtiu We hate bad, notwitiwiandingt smnl fovoiirite 
ships of this class. 

'I he Sixty-four gun ship may be considered, in relation to the seven- 
ty-four, as the ninety to the first rate ; possessing the same defects, with- ^ 
out c o mpe n satory (fmlitict ; and its continuance is, by no means, desirable, 
in the navy. This is a truth acknowledged by the practice of our adversariei 
assin^-foiinhafe»for some timepasti been diMMcdin thcFfenchaenricc^ 
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FoHTY-POUR CUM SHIPS, constructed to carry their guns upon two decks, 
are as disproportionate in their parts as any other ships in the service. 
Being exactly on the same principle as the eighty-gun ship of three decks« 
the obMnrmai iipoi\ th^t apply dir^tiy to tldk, Nor is It ge— nJly nied 
m bittle. We mj tfaente alio f^eit tUt at wnraithy of ftrthar 
notice. 

Directly the reverse of this is the frigate constructed to carry forty-four 
guns upon one deck ; the most powerful and most valuable of our fri- 
gates. That of which we now speak,, rated a^ of iorty-gum, may be so 
ooMtnicted as to have all-the qniUities whiefcMi poiribqr m» nirfted in ont 
ih^; htp hafiiig but one deck, the height may be in doepieportion 
to tile length ; and, in consequence thereof, there will be required no 
more than a proportional breadth, by which she may be brought down 
in the water to that depth which is allowed to be the best sailing trim for 
ships in general. Here then is no obstacle tjo prevent her being duly 
quali6ed in point of velocity. Her dimensions, also, being greater than 
thoieof the ibrty4our with two dedn, ennhlw hwp to cairy heavier metal, 
which must, consequently, render hv a formidable ship. Henoe it |^ 
that this frigate oigr be lanked m ihe ant vahiaUe ftigatn of tie 
^English navy. 

Tiie frigates of thirty-eight and thirty-six guns are very iiUle inferior in 
point of proportion and utility to the (orty-km (rated as forty). Aa their 
teoeltlMi,thcjaoosequent}y require a anaHcrnmnber ef man* a km 
4pMutRy of penfiiiani, aad are mofeseadily eqai^ied. The frigates of 
thirty-two guns are well proportioned ; and, of course, equally estimable 
and useful. In short, our frigates, in general, are excdlent cruisers ; 
they sail well, and are remarkable for stability. These firom thir* 
ty<iix to fortyfour guns upon one deck are, indeed, admirable : and 
• ilm nhale, toget h er sii t h ewf doopiof siar» ate highly emineot for their 
— |Wi lo r ^pialities. 

As merchant-shipping, in general, is scarcely divisible into distinct 
classes, we cannot speak of it with that degree of precision, as of those of 
liie royal navy ; because their respective forms and dimensions are depend- 
ant, almost entirely, on the local practice, or the ideas of their respective 
cMMMmelam ; aiid teolnateaceordini^y. 

. .The merchant-ship of 3^ tons, of which the plans and dimensions at* 
Herewith given. Is pconHariy adapted to the West India trade ; and has 
iieen found lo answer aowally thai sevwal ships have been biiiitficpi the 
fraught. 



Digitized by Go 



PRACTICAL RULES 



rot TUB 

CONSTRUCTION OF SHIPS, &c. 



CHAPIER L 

GIMBItAL OnUVATIOm A1R» DBTIllllKHfl. 

The first step towards building a ship from design is, to construct 
draughts for that purpose, namely, plans and sections drawn with all pos- 
sible exactiwae, emained by proper diteul at ioii8» a&d fil to be Mrimdlted 
to the most accurate scrutiny. 

Of these, the principal are ; first, the Sheeb Draught, or plane of ele- 
vation, upon which the whole length of the ship is represented, acced- 
ing to a side view, perpendicular to the Iced, as upon a section supposed 
to be cat by a plane paiAiig ttawsh the niddle tiae'of the lGed»aleiB» 
and stern-post. (See Ptate L) . 

Secondly, the Body Plan, or plane of projection, in which the ship is 
exhibited according to an end view, so as to present ttie outlines of her 
principal tiroben, and shewing the projection of her firamet rdatively to 
cadi other* ' It is supposed to be described on.n vtotical section, at the 
midship bend, or broadest part of the ship, perpendicular to the sheer 
plan, and comprebeods a delioeation of the shape of every frame timber 
in the ship. 

Thirdly, the Haip Bbbadth or Fukmi^an, supposed to be d e scribe d 

by an horizontal section ciittiiig the whole body of the ship, length^riiey 
at the broadest place on each timber. On this draught, which is gene- 
rally placed under the sheer draught, are described ail the sections or 
curves that may be imagined to cut the ship horizontally, lengthwise, 
tte. In this draught the curves of the transoms, called the Xowu^uf/t, 
are also marked, and sometimes the breedth and thickness of the timbers. 
It is called the Floor-Plan, as being that on which the whole frame is 
supposed to be erected, and as exhibiting the upper side of the ked« 
vith all the floors, &c. • 

To the above may be added, the draughts exhibiting the Dispositkm 
of the Frame Timbers and Planking; the profile of the Ikboabo Won*, 
or interior of the ship ; the Plans of the Decks, &c. 

From the foregoing dehnitions it may readily be conceived, that the 
Sfteer Draught detennines the length and depth of the ked; the diifo- 
rencepf the draughts of water; the length and projection, or rakt, of the 
Btem and stern post; the poeitioiiof the midabip and other ftames upon ^ 
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■fbe keel; tlieload- water aad other water lines; the wales ; the dimenttom 
and sttuakkms of the ports; the projection of the rails of the head and 
stem gallery, with the stations of the masts and channels. That the 
Body PUn limits the different breadths of a ship in various points of her 
length, and exhibits the outline of the timbtn rcapactivdy to eack other, 
•at they ti« tnotad spoil the fad»irith a vwidj of tectoiW Ite ihip 
in different ptiti of her length, and alwiQpt pecpaidicular to the surftcn 
of the water; lo that the eye of the observer, when placed in what may 
be properly termed the longitudinal axis of the ship, may perceive the 
several sections at one glance ; that is to say, when looking full on the 
f tem, from before the ship, he shall diatingiikh all the fore timbers, or 
thoiefai the fare h a dy ; and, what loolnaK Irani behind, diKctly en the 
alem, he shall perceive all those of the after-body. But, as the two sides 
of a ship ought to be exactly alike, it is judged sufficient to represent the 
sections of the fore part of the ship on the right side, and those in the 
after part on the left side, lo as to per(»:ive all the sections, as well afore 
as abaft, upon one plane. 

With lespeot to the horiiontal pkne, or EkyBretMPkm, It may 
aiw baeibaarved, that, when a ship floats upon the stream, it is evident 
that her upper works will be sepiiated from the bottom by the surface of 
the water, which will accordingly describe an imaginary horiaontal line 
upon the bottom from the stem to the stern-post. 

The most elevated of these lines is that, called the load mater line, 
wbkh is Mip paie d to ha^wn by tbetarfiMe of the water on the upper 
pift of the bothMtt when ihe it fully taden. 

If the ship be lightened of any part of her lading, and prawr v esthe 
aane difference in her draught of water at the two ends, or so as to 
preserve the same equilibriam of the keel witli regard to the surface of 
the water, another line may be delineated upon the bottom, close to the 
aniMeof the water, fdwrh anil ha a aaDond water line, paiallel ta the 
Ant, but nearar ta tha M in pespoitioii to the height whioh theaUp 
kei liien. Thus may a variety of water-liMt ha dimai panUel ta each 
either and to the load water line. 

The construction of these, and of the other lines described on the 
three principal draughts, will be more fully understood by the following 
defiaitiona, 5ee. wli£cb may be oooaiderad as topplenientary to thoia 
given. 

- The Hbiobt of Brbabth is, as before explained* the main bveadth or. 

broadest part of the ship, and is defined by two curved lines, called the 
Dpper and Lower Height of Breadth Lines, as heretofore described, 

I'he Main Half Bbeadth is a section, supposed to cut one half of the 
ship horizontally at the he%fat of breadth. It compreheodi, therefiwe, 
<hc hroadeit part iof^ ship Irom the mlddle«lMM>ta tha outil^ 
timber. . * " » • ^ /. 

The Top-timber Line is a cufVe which generally terminates (he height 
of the ship amidships, and also describes the sheer; it is likewise where 
the top-timber Iialf breadth section, described beneath, cuts the sJiip fofe 
and aft, or lengthwise. ... • . • . , . 

TheTcif tnma Wmumuumm b a saetiaa of one half ot.tlNKtliip, 
supposed to cut the ship horiaontally at the height af thn toprtimbor 
Jttne. . • ' . 
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Watbk Lines are, as we bnt explained above, sup|MMed to be dimim 

on the sarface of a ship's bottom by the surface of the water on which, 
she floats. They are generally drawn with green ink, and are represented 
in the sheer draught by straight lines. If parallel to the keel, thej will de 
vepteMBIml on tilt body pfaw by faotimilBl fines; but il ftmlk-tp 
be oonitriiclBd so as lo dn w nMNll w«tw afciiftf tfao watar liM 
oooiW/lM fmallel to the keel^ bvC, owing to their varying hdghts, will 
form curves upon the body plan; and, in the half breadth plan they will 
be described by curves which limit the half breadth a£ the ship at tbe, 
beigbt of their corresponding lines in the sheer plan. 

BniJKMD'LiMB ag« tbose curved ftnci^ ui die Half ibfaadth plan, bj 
tibicdi iikmMb art made Ibr tbt ribbands anAhaipiiilvaiidthe isie (of 
the ribbands and harpins is, to keep the tiUhbaa wUch compost- the 
body of the ship to their true stations, so as to preserve its true form 
until the plank is brought on. For this purpose they are skilfully 
arranged with regard to their heights and distances from each other. 
It is evideot that the ribbands will partake of a double curve, owing 
to tht oop wf j U t y of tbe bottom of tin sbip» TJm otm^ In* the Aeer 
plan, will inoease perpendicularly on approaching the stem and stem 
post: and it will be clear that, by deviating from the middle line of the 
ship's length, as they approach the extreme breadth, the ribbands will 
also form an horizontal curve, as opon the half breadth plan. From 
this doable curve it results, that the ribbands will. appear in different 
|N)iiils'of'Titw> when ■dvowii upm^iflRBRBt plboarbf tlm'Smotili^ To' 
conceive this, suppose a modiel of a ship nptatliOtstocks completely 
framed as represented in the frontispiece. If we were placed in a line 
prolonged from the keel, facing either the stem or stem, we should only 
view the projection of the ribbands on the plane of the midship frame, in 
which the horizontal curve is scarcely seen, but we shaU discover part of 
the perpendkubnr curve wUch rises gradually 6om.lbe tsclrano bsttdth 
lowards the stem sod stem post, so that they nmsfc bedrawBiMi Hw btd^ 
pfam IS tf^gtwa/ Um, which terminate on the midship frame, and, at tilt 
heights designed on the stem and stem-post. But, if we were jAatced 
considerably above the ship, on a line perpendicular to the middle of 
tiie keel, we should discern the horizontal curve as drawn in the half 
braodtfa plan, without ptntMtg the perpeadiaiar ootve as datanr in 
tht sheer plan. 

8WE£ro« The difiineiit sweeps or segments of circles which fuobea* 
sively and connectively form a bend, or frame of timbers, have already 
been clearly described under the article Frames, in the Explanation of 
Terms. Of these, the segment which is called the Floob-Sw££p is that 
.wMthibnBS the body at the.ioarted, pai6inilt%lrioog the midships. 
Itis Ihniltd by t borlBDHltllit tbotetheMmAht^bodi^^ 
distance above the keel at the midship timbers is called the Dead-Ri$ing, 

The Lower Breadth Sweep forms that part of the body immediately 
belovf the lower height of breadth. Its centre is found in a horizontal 
line, in the body plan, at the height of the lower breadth of its corre- 
sponding timber in the sheer plan, upon whleh Hat is s^ Off the dkSHi 
.hall breadth of the Bhip» iwi Iranr wlndi thondlBs'ft tabso thtl dtefbea 
the sweep do<tawaida. 

The BicoMCluxo SwBF OQQMcts tht lower breadth and floor nmf^ 
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in such a manner as to intersect neither, hot to eome extcthjr orer the 
back of each, so that the whole form a fair curve from the lower helg;ht 
of breadth down to the rising or floor sweep; and, by drawing a line 
from the back of the door sweep down to the keel, we shall have the 
"■Meibrmofthe timber bdow the ie«er height «rbaeaAhlte ' 

The Upper Breadtb Swbbp lormi part of the body above the oppar 
height of breadth. The centre of this sweep is in a horizontal line, in 
the body plan, corresponding with the upper height of breadth of the 
same timber in the Sheer plan } to which line the corresponding main 
1iidriN«sath oTelchthBb^iftciiiflreiiip. Within thb half Imirtlh ii , 
Mt olFtlie ndlas or length of the sweep which gives the oeAtre for de- 
vrribing as moch of a circle upwards as is requfad. The kngthi of tli 
the upper bresdtii sweeps are to one radius. 

The Top^nMsn Swbbp or Hoii«ir/^ « ff«ee|> fnveitBAtria ttsbacfc 
"to tiie<lMdc of the upper Imradth sweep; its upper part intersects n qiot 
at the topKtimber half breadth at the height of the top-timber line. By 
this sweeps as ^e have before diew% the form of the ttnuber is oom- 
pleted. 

The HIMNG q» TW Rx>Oit is • cwte drawwi fti the afa t a > plaw md 
Sfldted at the aidBhi|» the dead-riimg, Iftiatiimied or burthen- 
aome ships it runs nearly parallel to the keel for some distance afore and 
abaft the midships. AU the timbeis where the risij^ a parallei with the 
keel are termed Jkth. 

The Haup BtBAvm df the ttnmo 1i« tam^liM He JMlf liiith 
plan which Ilmita the distance of 1h«eailreai»f the faoTMraapiliaiii tke 

Bliddle line in the body plan. 

The Rising lAm is a curve in the sheer draught which contains the 
heights of the centres of the floor sweeps, taken from the body-phm ; but, 
if tke whole hdgbt of those eenMes Mt oir4ipa» eoitciiMiidlof tin- 
bcrs in the sheer plan, they would interpose with the upper lines in the 
draught ; the rising line is, therefore, so contrived as to come to the lower 
part of the sheei^plan, iry taking all the heights of the centres in the 
Myplan, from a lMriMlilMl Kiie, aft the heigfat of the eenire wUdi 
sweeps dead4at rand; seltiiig fhem otT on their correspMiding timbers in 
the sheer-plan, from the upper edge of the rabbet of the keel, by which 
means the rising line in the midships breaks in fair with the upper edge 
of the rabbet of the keel. When the body is constructed by a rising 
•foor, the floor sweeps- are an iff one tongth;*' 

The Cutting down line is a curve line, in the sheerplan, whidk 
limits the height of every floor timber at the middle line; and, likewise, 
the height of the upper side of the deadwood afore and abaft, which 
roust be sufficiently high to allow for the siding of the keelson, and leave 
MflkdmtitrengUi'fh the>rishig floon. • i • -~ 

Boosi-AND-SpACE, or Timber aildllaotis, is 4feiedistaiice between the 
mouldmg edges of all (he timbers; or, rather, the siding of every two 
tinnbers and opening between : the timber being considered as the Space 
'mod the opening between as the Hoasiv "nie Boom-aod-Space according- 
ly varies with the Of' tfae^lj^l indylt naitoHsiayebo ooatrtfed, ia 
draughting, so as to contain the siding of two timt>ers and the opening 
between, agreeably to the definition. In all ships of war, the breadth of 
the ports mu9t here be always considered. U may be observed, that oat 
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mould senret for two tinbers, tbe foreride of t|ie one being supposed to 
mite with the aftitde of th« other, and to fijnniog only one lioe, wbich 

is called the joint of the frame or timbers. The midship timber, of 
broadest part of the ship, is called dead-flat, and distinguished by this 
character 0. The timbers before the midship are distinguished by the 
letters At B, C, &e. ind thote abaft the midship by the figures 1, 2, 3, 
Sec. Those timbers following dead-fiat, both afore and abaft, where thoe 
is no rising, are called flats, and are distinguished by the characters (A), 
(U), &c. in the fore body, and (1), (2), &c. in the after body. It may 
be generally observed, that all parUculars in the fore body are distin- 
guiriwd by ietlen of the al|^abet» and all tbow in.the after body by 
Jigura. Thus the cant timbers in the fore body are commonly «ikUl^ * 
guished by a, b, c, &c. and those in the after body by small figures. 

As, in all ships of war, there is a fixed height for the lower sill of the 
midship port alcove the load;water line, with six months stores^ provi- 
[ tioDSftas. 00 board, their a^adty ihould be ^pij adeipiate tot this 

• purpose, neither more nor less; it should not be more, to avoid super- 
fluous expense in construction and the additional number of men required 
to navigate; nor should it be less, from an obvious general insufficiency 
to answer the reqiured purposes; the liiat ihould rather lend to tins incraaK 
than the dinumition of capacity. 

If we observe what draught of water a ship draws when she is laden, 
with every thing on board, and supposed to be immersed to her deep 
water mark, or load-water line, we shall have only to iiod a method 
irhereby we may oome at the tme mmber of cubic feet contained in the 
ship below that line; which, consequently, will be the number of cubic 
feet in the bulk of water displaced by the ship in that position: whence, 
by calculating the weight of so many cubic feet of water, we may obtain 
t|ie true weight of the ship with every thing on board, and all that leans 
or presses upon bar. 

Now, as shiii|.of Ibft same number of guns and (OM, are neaily of tbe 
same dimensions, we may, by knowipg the weight of such a ship, com- 
pare it with the estimated weight of a ship, the plans of which we have 
constructed, by examining the draught of water, and imputing the 
weight thmftoo. If tbe w eig h t > be Ibund io agree with the known 

• WHgbt of that <tf similar size, the load water line may be considered v 
rightly placed; and, we shall know, to a certainty, how much water she 
will draw when brought down to her load-water mark; in consequeiM^e, 
we may determine on the bdgbt .of tbe kwei^deck, ports, by wUcb die 

. true placing of the dedn^ tntt' nmt Ike regulated. 

But, if the weight, as laid down in the draught, exceeds the weight 
•first mentioned for ships of a similar size, the load-water line in the 
draught is placed too high, and must be lowered till both the weights ai;e 

• found to agree: Ibr the iame ffMBn, if ^Ibe weight qf the^ij^ .in the 
draught, appears to be less than the weight first mentioned^ tlie water line 
will then be too low, and must be raised accordingly. 

The ship may be laid down in the (iraut;hl either so as to sail on an 
even keel or so as to draw mobt water abait; but tiie larger classes, in 
genera], are recommended to lie eoutructcd Ibr an e?en bed, as we hive 
' before noticed, having thus tbe advantage both with respect to strength 

• and vclqdiy. For. if a ship cemtncted t0;iail by tbe stefn^ be brought 
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«!ovii to her load-water mark to as to saH on an even keel, her strength 
and sailing qualities will be considerably diminished; and, the fore part 
being brought down lower than it should be, the middle of the ship 
maintaining its proper depth in the water, the after part must be, by 
these means, lifted, and will press downwards with a strain which may 
continue until the ship's sheer is entirely broken. It is probable, that, 
liNMn this reason, we see so many ships, after having sailed a little while, 
with broken backs (as it is termed;) that is, with their sheen altered in 
such a manner, that the sheer rounds up, and the highest part is in 
midships. 

Such are the disadvantages arising from not paying a due attention to 
those points in the construction of a draught; therefore, when the load 
water line is ibund to be situated of a proiier height on the draught, ac- 
cofdlng to the weight given, and likewise drawn parallel to the keel, as 

supposing that to be the best sailing trim, the next matter will be to ex- 
amine whether the body Is constructed suitably thereto, in order to avoid 
the bad consequences which we have noticed. 

For this purpose we must, in the first place, divide tiie ship equally in 
two, lengthwise, between the fore and after perpendiculars described on 
the draught; and, the exact number of cubic feet in the whole bottom 
beneath the load water line being known, we must find whether the num- 
ber of cubic feet in each part so divided is the same; if they prove to be 
so, the body of the shi[) may then be said to be constructed in all respects 
suitably to her swimming on an even keel, let the shape of the body be 
-whatever it may, and which will be found to be her natural position at 
the load water line. v ' 

But, if one of the parts shou4d contain a greater number of cubic feet 
than the other, that part which is the heaviest will sink, the deepest, sup- 
posing the ship in her natural position. Then, in order to render the 
ship suitably constructed to the load water line in the draught, (which is 
parallel to the keel) we must subtract the Dumber (tf cubic feet contained 
in the lesser part, from the number contained in the greater part, and 
then fill out that {Kirl of the body which contains the lesser quantity, till 
it has accumulated half the stini of the dilTerenoe, and draw in the other 
part of the body propurtionably, so as to make both jiarts equal. Thus 
will the ship's body be so constructed as to swim on an even keel. 

Also, if we propose that a ship, to be laid down, shall not swim on an 
even keel, but draw more water abaft than afore, we must then, by com- 
• paring the fore and aft parts of the ship's body together, swell out the 
one part of tlie body and reduce the other; so that the ship shall have 
her natural position when brought down to the load water mark, as re- 
quired. 

It has sometimes been supposed that, to construct a draught is no . 
more than to draw the several lines which compose the whole, and form 

the representation of the sh(>er draught, half-breadth and body plans at 
discretion, shap iig them in such a manner as only to answer particular 
purposes, as slo-.vaiic, dispatch, &c. without the least attention to some 
considerations which are moU fssential to every class of shipping. A 
ship thus constructed, if put together as strongly as possible, and by the 
most skilful workmen, and likewise with the best materials, would not, 
unless by mere chance, answer the wished-for purposes ao well u one 
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pot togetlMr in a man mnkUfiil n»aaner» and wHh more untooiid mate- 
rials, but constructed agreeably to the dictetes of theory and experience. 

Because the latter would always wear easy, by being kept in her natural 
position and free of compulsion; whereas, on the contrary, the former 
might, by continual strains, in consequence of her body being irregular- 
ty formed, be wearing hendf to pieces, and trying every part to the 
greatest degree; and, by the time that the ftiength of the latter began 
to decline, the fifit would not be in vaiuc equal to one half of that of the 
other ship. 

S99B9S8Se8SBS9Bni 

INSTRUCTIONS FOR DEUNEATING THE SEVERAL 
DRAUGHTS AND PLANS OF A SHIP. 



GENERAt OBSEHVATI6III, OV THB nOfORTlONAL DIlUmHIIIfl, <C& 
PRSPABATOBT TO THE CONSTIUCTIOH QP A ORAUGHT. 

Ts order to fix upon the proportions for a ship of any class, it will be 
necessary, in the first place, to determine on the length between the fore- 
most and after perpendiculart; as, when that determination is once fixed, 
it becomes a standard whereby all the proportions are calculated, and 
every particular regulated, with respect to proportion, strength, and 
beauty. 

The proportions will, of course, be regulated upon the principles estab> 
fished by experience. These teach that a ship fhould not be too long 
with respect to breadth, nor too short with respect to depth. Length, 
althcnigh highly desirable to a certain degree, if carried to excess, will, 
as we have shewn, be prejudicial; and, when ships are extremely long, 
they must have an extraordinary altowance of timber and planking to 
make them equal in strength to those which are shorter. 

The LENGTH BETWEEN THB PERPENDICULARS, in mOSt shipS of War, tS 

the length on the gun or lower deck, taken from the aftside of the rabbet 
of the stem to the fpreside of the rabbet of the stern-post at the height of 
the lower deckt and, in merchant-ships, from the aftdde of the stern- 
post, at the height of the wing transom, to the foreside of the stem at the 
same height. (See 1 able of Dimensions and Scantlings, folio I.) 

In ships of war the length is regidated by the number of ports intend* ^ 
ed to be made on the Gun-deck; and the disposition of the timbers by 
the situation of the ports. The latter should be so disposed as to weaken 
the ship as little as possible, and so as to afoid cutting off any of the 
principal timbers, &:c. and, in placing them, we must consult the situa- 
tion of the frames, which is every other bend throughout the ship, and of 
which the joints are represented by perpendicular lines in the square 
body, and by ticked lines in the cant bodies, agreeaUy to their thwart- 
ship appearance. (See Sheer Draught, Plate I.) 

The foremost and aftermost potts being determined upon, the interme' 
diate ports will be at e^ual distances asunder, according to the room-and- 
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tpteei and double the room-and-space must be always sufficient to allow 
for the breadth of the port, the siding of the frame tinben, and openingt 
b^weifii the frame timbers, if any. 

The foremost fx>rt should be as far forward as circumstances will ad- 
nSt, leaving roon for the manfer, for the purpose of firing tlie foremost 
gmiy fore and afl, as a bow chaser. In the seventy-four gun ship the most 
convenient place will therefore be to place it between the frames U and 
X, and equally distant from each; it will then be placed in the most su> 
perior point of strength, having a long top-timber on the fioreside and a 
kmg fourth fottockoa the aftside of it. The other pofta maj be placed 
in like manner, with respect to strength, taking care to have two frames 
between every two ports, all fore and aft, and they will all be equally 
spaced i taking care, at the same time, that there shall remain sufficient 
room for the quarter griieries, clear of the after port. 

The foregoing are the first considerations which uiust take place m the 
formation of a draught for a ship of war with regard to length. In mer- 
chant ships, as having no ports, the disposition of the timbers may, of 
course, be regulated more simply. 

Having fijoed the length, the BasAOTH is the next object to bfi consi- 
dered, and this will be regulated by that proportion which is deemed 
most advantageous for the intended services of the ship; or, by that 
which has been established by the best practice. The latter may be 
readily seen by a reference to folio I. of the Table of Dimensions and 
ScanlliDgs hereafter: or to the dmugfals which illnjtrate the present work. 
By the Table it will be seen, that ships of war, in general, have their 
moulded breadths about three-elevenths of their length, anrl merchant 
ships about three-twelfths excepting cutters and some other smaller 

Depth in Hold is the next dimension to be considered in the constmo- 

tion of the draught. This dimension depends upon the placing of the 
lower deck, as it generally taken from the upper side of the lower deck 
beam in the midships, to the upper side of the strake next the limbers. 

The depth in hojd in ships of war depends upon the heights of the 
ports above the water, which should be as high as possible, consistently 
with the stability of the ship. This is, as we have already shewni a 
prime consideration. In line of battle-ships the depth in hold is, gene- 
rally, about seven-sixteenths of the moulded breadth; and, in frigates, 
seven-twentieths. In merchant ships it is regulated by the trade they are 
designed for. Ships, built for the East India trade, in general, have their 
depth in hold, fourteen feet nine inciies; which will admit seven lidghls 
of tea, or nine of china. 

West India ships have, generally, a depth in hold, q{ about twelve feet, 
which enables them, with the dedk abovt, to stow five hdghts of sugar. 

And thus the depth in hold of every merchant ship should be regu- 
lated according to the trade she is designed to follow. Her species of 
merchandize being known, the lower deck should be so placed as to ob- 
viate any loss lo stowage. 

The length, Imadth, and depth in hold, being settled, the upper part 
of the ship is next to be considered. The upper works should be kept as 
low and as snug as pfis-iible, particularly abaft, in order to have a handsome 
stem. The length of the rouod h(Hise deck must determine the height ot 

MS 



164 GENERAL OB8ERVATIOK8 ON THE 



the sheer abaft; and the round house should be no longer than is juslT 
sufficient for necenary acoommodations ; for, the thorter the round hoow 
the lower will be the wofks abaft; and a low nnig stem it alwayt consi- 
dered as the haiulsomest. 

The proportioning of the heights afore nnd abaft is of conscciuence, in- 
asmuch as it has been universally found that, if a ship be constructed 
neariy straight, without a proper regard to her sheer, her strength would 
be proportionably less, and the weight of the extremes would soon cause 
an alteration in the sheer, by which she might be 'trained until it would 
be entirely broken. The quicker the sheer is, the more it contributes to 
the strength of the ship, and the more room it makes for acoommodations 
with regwd to the heights afore and abaft. This property is, however, 
most suitable to large ships, which carry many officers and require the 
most accommodations. In small ships, that are built principally for ex- 
pedition, without a round house, and having few officers, the sheer is, of 
courM, more straight, and Icept as snug as possible, or-so hr as strength 
pemut. 

Of the several heights now to he considered, the first is the pro|K)r»" 
tional heiglit of ihc top-l)rea<;tli, or top-timber line, at the lowest place or 
midships. This may be, lor ships of war of three decks, seven-thirtieths 
of the length ; of two decks and under, alxnit one*fifth of the length ; and, 
for merchant ships, five twentN -thirds of the length. The latter, how- 
ever, being retluc ed to no fixed nilr, will be found to fl.ictuate accord* 
ingly, as may be seen by a reference to the general dimensions. 

The HEIGHT of the load-water line now demands our attention. This 
may be placed, in three deckers, at twelve twenty-thirds, or little more 
t!iaii orii'-half of (lie hci'^ht of the top-tim1>er line; in two-decked ships, at 
thrce-fiiiiis of the (op-liinber line; and, in other ships, in general, at 
about live-eighlhs of the height of the top-timber line, at the lowest 
place: remembering to set up the height of the load- water line from the 
underside of the keel. 

TJie height of the lower edge of the wale, and lower height of breadth, 
in midships, is generally placed at the same height nearly as the load- 
water line ; but we would reconunend it to be placed a few inches higher. 
The lower height of breadth being lifted afore and abaft about the height 
of the hawse boles forward^ and a little above the wing transom abaft, or 
as the shape of the body may re(|iiirp. 

The foregoing are, therctore, the principal points to be attended to in 
the proportioning of a ship. Other particulars may be varied according 
to the service for which she is designed. If the depth in hold required be 
greater than the proportions herein mentioned, it must be gained from 
the heights between the decks, as it is of the utmo t importance to keep 
the ship, proportionably, as low above water as circumstances will 
permit. 

The Wales are a principal part, and come next under consideration. 

The Main Wales should be placed on the greatest breadth, that being 
the part which bears the grrate'st strain, and so a^; to be l)o!ted through 
with the main deck knees, in order to bind and strengthen the deck. 
Upon the Wales the strength of the ship very much depends ; they must, 
consequently, be so placed, as to be cut or wounded as little as possible 
by the formation of the ports. The height, or aheer of the Waka 
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forward and aft, roust be parallel, or nearly so, with the top«tiinber 
fine. 

The Channel Wales are principally intended for the strength of the 
topside, and must be placed between the lower deck ports and the 
ports next above. The lower edge of them, in midships, should be 
placed low as possible, in order to prevent their being cut by the ports 
fore and abaft, by which we shall find them dear of the ports, excepting, 
perhaps, two or three of the after ports, which will be of little conse> 
quence, as the clamps of the deck next above, on the insitie, will make 
good the denciency of the wales in that pLce ; and the deck bolts will 
oome in the wales every where else fore and aft. 

The same may be said of the Sheer Wales in three decked ships, 
which come between the middle and upper deck ports. 

The Channels are generally so placed that their upper edges may 
range with ihe upper edge of the sheer-rail ; or so that all the preventer 
plates shall be placed on the Channel Wales; letting the plates be of 
such a length that the chain bolt and preventer bolt may come near 
each edge of the Wale. It must also be observed, that the cliains be 
kept clear of the ports; and, that each of the chains and preventer plates 
has its proper rake, so as to lie in the true direction of the shraods. 

It now becomes requisite to take some notice of the height of the 
rising line, or centres of the floor sweeps*; the heights of which, and 
narrowing or half-breadth of the same, determines the form of the lower 
part of the bo<iy of ships in general, although some constructors form this 
part of the body without it. 

Pre?ioils to the determination of the heights of the rising line, we must, 
of course, determine on the dedd-risin;^, or its height at the midship tim- 
ber. This will limit its height at that place; and, although, in Who/c 
Muuldiv^^, the rising line, all fore and aft, is parallel to the lower height 
of breadth line, yet, upon better principles, the curve of the rising varies 
according to the ideas or judgment of the artist, so as to give the lower 
part of the body of the ship such a figure as theory and experience die* 
tate for the best. 

It may here be observed, that the rising line cannot, from its nature, 
be foand fay a regular proportional method, ftom which there can be no 
variatkm without impropriety : nor can it be constructed to any fix^ 
proportion unless ships of different classes were built exactly similar to 
each other; because, the rising line, in ships of war and those which are 
calculated for velocity, though suitable to the construction of the lower 
part of each ship, and likely to answer the purpose for which they are 
designed, cannot be equally proper for ships of the same length and 
breadth, if required chiefly for burden; as, in the last case, not only the 
form of the n)idsbip bead, but every other part of the bottom, must be 
on a different plan. * 

For the Height and Moulded-breadth of the ship at the Wing Tran- 
som, we refer the reader to the principal dimensions given in the tables 
hereafter ; being those of ships selected as the best vessels of their respec- 
tive classes. 

We shall now speak of the ornamental parts of constraction, &c. and^ . 
first, of the head. * 

♦ St e tlif ai tirlt Frames, in tlic " FAjilanation of Terms." 

t b^e U)e article Whous Moui^so, ia the ^ fixpUoatiqu of TenaSk" 
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The Head of every ship is intended both for ornament and conve- 
nience. In the first instance, as an ornament to the structure, the beauty 
of this part it more admired* end the defiMrmtties mnhkt diioovered, 
than in any other part; for the head n, universally, the object most no- 
ticed by the generality of spectators, and many competent judges of 
naval architecture will assert that the symmetry of the whole depends 
much on the proportion or disproportion that it bears towards the 
head. For the appearance of a head, having all its parts veil and 
neatly formed, with a due proportion and harmonv between them, strikes 
the eye of the beholder with admiratkm; and the head may always be 
fashioned so as to make it beautiful. 

The conveniencies of the head are, to tack the weather clue of the 
Ibresail forward, to gammon the bow'sprit, to water the prnvhioni, and 
as a seat of ease. With regard to tacking of the foresail forward, the 
head is of principal use, as also to trim tlie ^'a\\ to the vrind, so that the 
ke-leech may not bag, and oppose the motion of the ship; it may tbere- 
Ibre be faiforrad, thrt dioit heads are not proper, because they reqidre the 
boomkins at their outer ends to be In distance ftom the foremast, so as to 
plurab with the fore yard arm, when braced shai^, for the tacking of 
the sail forward. 

The heads of all ships should be, as much as each class will admit, 
proportkmably light and airy. In ships having three decks, the form of 
the head and raib will be most disproportionable. But, in order to help 
the same as much as possible, the length of the head must be so much 
longer than has been usual, which will take off something from the great 
depth. But, as heads in general, particularly long heads, are a great 
overwdght to the ship, we would recommend the figure, or earved work* 
to be as light as possible; and, the means whereby we may take off more 
will be, to let the distance between the cheeks be more than has been ge- 
neral. Therefore, let the distance from the lower edge of the lower 
chedc at the stem, to the lower edge of the cheek on the stem, be three* 
fourths of the distance from the lower edge of the lower cheek to the 
lower edge of the jnain rail at the stem. The lower cheek must be kept 
well, or nearly so, on the upper strake of the main wales, in consequence 
of the hawse holes coming between the cheeks, which are on the lower 
deck. The main rail, also, keeping it as low and level as Is possible in 
the bag or curvature, for the convenience of the gratings, cannot be any 
lower than the surface of the upper deck. The intermediate rails be- 
tween the upper cheek and main rail may be equally spaced at every 
head timber, observing to let one of the middle rails form a curve with 
the supporter of the cat head, which may best dear the bow- p ort The 
best supporters under thecafliBadi are kiwes, the ttde arm of whidi mast 
stand perpendicularly, or nearly so. 

The timbers of the head, which support the rails, and keep them toge- 
ther, are always three, and sometimes four, afore the stem, and one atnft 
it (m large ships). The foremost head timber should be placed so as to 
range with the heel of the figure; one should be placed, its siding before 
the stem (termed the stem-timber) the other timbers exactly in the mid- 
die between; and that abaft the stem may be at the same distance from 
the stem timber as those afore It. Seventy-four gun ships, having only 
two decks, and, in consequence thereof having a snug top-dde« it is so 
much the ewer to formt for tbcae ships» a handsonie and proportional 
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tad. Tlwrefore, the lituation of the hawse-holet auy hen^ detanaiM 

the position of the upper edge of the lower cheek. 

The main rail in the bagt an<i in wake of the stem, should be on a 
kfiel with tht upper part of the bctlBheMl$ and, if oooveiiient, the upper 
cheek at the stem may be exactly m the middle betfveeii the mala nUI 

and lower cheek. The remaining parts may be formed according to 
fancy, only observing always to keep the fore part of the rails and head 
well up, so as to form an agreeable flight>to the sheer of the ship, and, as 
the spacing of the nib, the number of tbam, and Ulcewite the steai-tini- 
bers, are just the same as before dcKtibcd, it will be ttimeocMry to'giva 
any farther detail of them here. 

Sixty-four and fifty gun ships. This class has not so snug a topside as 
the last, for the number of guns being considerably less, the length of the 
dup if ooonqoeiitly Icm, in pn^Mrtion. But th^ gint, by tmag carried 
upon two decks, make these thipa require a topside almost as high as the 
former class, by which they are much higher in proportion to the length 
than the ships above-mentioned ; however, in order to make the head ap* 
pear aa haidHne z\ possible, keep the chcdn as high as drcnimtancet 
«9I adarit. Thetefore, let the upper edge of the lower cheek be kept 
up so as to have bolsters of a substMice of only five inches under the 
hawse-holes. 1 he main rail in the bag, and in wake of the stem, should 
be on a level with the upperside of the beak-head, which should never be 
higher than to range with the appep«de of ti^ loifer rilii of tbit upper 
deck ports above the deck. The upper chedc at the stem b to lie placed 
in the middle between the lower cheek and main rail. 

Forty gun frigates and vessels carrying their guns upon one deck, 
aflford the fiurest opportunity of forming a handsome head and set ai 
railSy by reuMm of a snug and thaUow topside; ia cmieiioenoe of wliich, 
we must keep the raib and checks pretty close; and, by throwing the 
fore-part of the rails and figure well up, we shall have a light airy head« 
which will always appear well out of water. 

Let the upper edge of tlie upper cheek, at the flem, be j ust nifficient to 
have about four inches whole wood of bolster under the hawse-holes, on 
the forcside, fo keep the rub of the cables firom the cheeks; for, in this 
class of ships the hawse-holes are above the upper cheek, and the cheeks 
may be kept about one foot ten inches asunder. In lesser ships at the 
flteas, one foot four inehet. 

Let the distance fix)m the upper edge of the upper cheek to the upper 
edge of the main rail at the stem, be the same as the distance from the 
uj^r edge of the lower cheek to the upper edge of the upper cheek. 
There is only one rait between the upper cheek and main rail, equally 
ipaoed Iwtween, the after end of it Inoidng in with a foir curve to the 
supporter of the cathead. The timbers, &c. similar to the foregoing. 

The heads of merchant ships, in general, may be considered under this 
dais: and what has been just directed will be the most applicable 
thereto. 

The knightheads, or bollard timbers, must run sufficiently high, above 

the bowsprit, to admit of a chock coming between them for the better 
security of the bowsprit The timber heads, along the forecastle, should 
always be so conveniently placed that the timbers of the frame may cor- 
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respond, which will be those timbers that come over the upper deck 
ports; to ibat they may be allowed loog enough to form handsome 

heads. This must be particularly attended to in Ibose ships which have 
had, according io recciit practice, tin^bers to run iip high enough to take 
a rough tree rail round the bow. 1 here should be one timber head 
placed cloie afore the cat-head for the cat-block to bolt lo, and the after 
part of the main rail of the bead, is to bolt to that timber likewise. There 
should also be two or three ports, on each side of the forecastle, formed 
by the timber heads; placing the ports where they may be most conve- 
nient to be clear of the shipuds. 

Lastly, the fore part of the knee of the head may be formed by 
handsome serpentine line, observing, in forming of it downwards, not to 
let it be too full ; a*;;, in that case, it will not only look clumsy, but will 
always be liable to rub the cable very much. It should, therefore, have 
no more substance under the lower cheek at the heel of the figure, than 
is just suffident to admit of the bobstay holes. As a further pieventioii^ 
let the foreside be well rounded. 

The Sterns of all ships should be kept as low and as snug as possible, 
consistently with the size and force of the ship ; the stern, being termi- 
nated above by the taffarei, and below by (he counters, and being limited 
on the ndes by the quarter-pieces, comprehends in the intermediate 
space, in large ships, the ward-room lights and galleries; and, in small 
ships, the great cabin windows only. 

What has been said, with regard to the beauty ami utility of the 
head, may, in some measure, be applied to the stem; the beauty of the 
stern being the grand ornament to the after part of the ship. In order to 
produce one that shall be handsome, the counter-rdils must have a hand- 
some round-up and round-aft, which will produce a light and airy ap- 
pearance. Each rail continuing to have more round-up iu proceeding 
upwards. 

The sterns of large ships in the Royal Navy have lately had no open 
balcony; but, like those of some East India ships, have been wholly in- 
closed, wiiich makes them very snug, and adds considerably to the 
strength of the stern. The timbers running all the way up give at the 
same time, a better opportunity for forming the ports more advantageous* 
ly to fight the guns right-a(\. 

If a stern be unavoidably deep, the lower and second counters must be 
made deep iu proportion. The lights less in number and deep also; and 
some light carved work or device should be fonned between the head of 
the lights and taffarei, because the latter would otherwise appear too 
deep, as a single stern will always appear on a near view much better 
than an artificial double one. 

The knuckles of the counters must be so disposed that the lower and 
second counter shall be in proportion to the whole of the stern. 

• The heights of the decks must be next oonsideied; for sometimes, ra 
order to give depth for the lights, the decks are necessarily Sprung abaft, 
and their round-up must be made conformably thereto. 

• The QuARTsn-GALLBBiBs. The heights df the Quarter^Galleries de- 
pend upon the stem ; but, to make them handsome^ the loweMim should 
be ai long as possible,^and may spread within a 'few inches^ if neccaaary. 
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of (he maiii4)rea<lth amidships ; for, as the 'whole quarter must be regu- 
lated by the lower rim, if that ii short or sUiuted, the whole quarter- 
gallery will appear cramped. 

Every thing relative to the head and item being now sufficiently de- 
scribed, we may proceed to the budoeb, which must be particularlj 
cot!-i(lered, as many of the qualities required in a ship (lepfiid in a k(reat 
measure upon the rudder; therefore, we must tirst determine on the 
breadth of it at the heel, or lower end, with the back included, which 
nay be ooe^gbth of the moulded breadth, for ships in- the na?y in gj^-- 
neial. But, for merchant ships, or those constructed chiefly for burden, 
it may be one-seventh. The breadth at the heel bciii^ detcnnined, the 
height of the lower hance may be iixed at about oue-lout above tlic load- 
water line, and its breadth there should t>e three-fourths of the breadth 
at the heel, for ships in the navy,- and two-thirds only for merchant ships 
in general. There may also be another hance at about the height of the 
lower deck. The use of the breaks or hances is, nien lv to reduce the 
breadth as it rises towards the head, the greatest breadiii beuig only re- 
quired below tlie water, where it foels .the motion of the ship. 

The rudder being more impelled by the water at the height of the 
floating-line than at the keel, since the lluid exactly follows the outlines 
of the bottom, some constrxictors, particularly the French, have been in- 
duced to make the rudder broader towards the load-water line and nar- 
rower towards the keel. See the Table of Dimensions and Scantlings 
hereafter. 

The most advantageous angle that the rudder can be placed in, when 
it be required to turn the ship, is allowed to be at forty-hve degrees with 
the line of the keel prolonged; but the general practice is, to beard its 
fore^de to two*fifths of its thickness each way from the middle line. 

It has been customary to beard the rudder to a sharp edge at the mid- 
dle line, by which the main-piece is reduced more than necessary, as is 
readily perceived in large ships; for we may observe that, when tiie rud- 
der ia put bard over, the bearding will not touch the stem-post by nearly 
an inch; to obviate which, the rudder should be bearded from the side 
of the pintles, and the foreside made to the form of the pintles. Aii;ain, 
as the upper pintle has always wounded the main-piece of the rudder so 
much with this mode of bearding it, let the afiside of the stern-post be 
bearded or tapered about cme-fourth of its tbicknan, athwartships, and 
then the rudder will be bearded so much the.le8S. This, also, will greatly 
assist the conversion of the stern-post. 

It is proper here to notice an improvement in the rudder, which has 
taken place within these few years, and has been adopted in many ships, 
particularly in most of those in the service of the East India Company. 
It will, however, be requisite previously to describe the usual form of the 
rudder, in order to shew the arlvantages of the new method. 

In the Sheer Draught of the seventy-four gun ship, (i'late I.) the rud- 
der is represented according to the common method of construction; in 
vhich, the centre of the pintles, that are parallel to the aftside of the 
stern-post, is the axis of rotation. It is hence evident, that a space consi- 
derably greater tlian the transverse section of tlie rudder at the ronnter, 
must be left in the counter for the rudder to revolve in. 1 lie tigurc abaft 
the DFing traniom, in thp sheer plan, which b a section of the rudder at 
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the counter, shews that there must b« a space in the counter similar to 
that round the rudder in the section, io order that the rudder may be 
novcaMe as required. 

Hence, to prevent the water ttom washing up tlie hdm port, or rudder 
hole, a rudder coat, that is, a piece of tarred canvass, is nailed in such a 
manner, to the rudder and counter, as to cover the intermediate space: 
but the caovan being coattBually washed by the sea, soon beeomes brittle, 
and unable to yield to the various turns of the rudder without breahfaig; 
in which case, the ship is of course left pervious to the waves, even of 
three or four feet high; in fact, (here are few men bred to the sea who 
have not been witnesses to the bad etfects of such a space being left so 
]n guarded against tlie strdte of tlie warn; and many ships have been 
anpposed to foiinder at sea fiom tlie quantity of trater shipped b etsre cn 
tlie rudder and the counter. 

It was to remedy this defect, that the alteration above alluded to took 
place; which consists in making the upper part of the rudder cylindrical, 
•ad givbg that part at the same time a cast ibrward, as nay be clearly 
seen in the Profile of Inboard Works, Plate IV ; so that the asds of rota- 
tion may thus be represented by the ticked line, passing, as usual, 
through the centres of the pintles which attach the rudder to the 8tern« 
post, and thence to the head, Ihroogh the aids of that cj^ndrical part ; in 
order that the transverse section of the rudder at thie counter may be 
a circle revolving upon its centre. In this case, the space between the 
rudder and the counter need be no more than just sufficient to hang it; 
and, consequently, the necessity of a rudder coat is done away. But, as 
it was foreseen, that, if the rudder by any accident was unshipped, this 
alteratioii might endanger the tearn^ sway of the counter, the hole is 
made somewhat larger than the transverse section of the cylindric part of 
the rudder, and the space between covered over with a rim of wood fitted 
to the counter, so as to be capable of withstanding the siiodc of the sea, 
but to be easily carried away with the rudder, leanng the counter, under 
such circumstances, in as safe a state as it would be in, according to the 
present mode of making rudders in the navy. Again, the rudder, being 
cylindrical io that part, the wooden rim is titled nearly close ; but, to 
pierent the least water from enl^gthe ship, a leatlieni hose is fitted as 
chisely as posnble. 

The Centres or Places of the Masts, upon the gun or lower deck, 
may be determined upon thus: the foremast may be about one-ninth of 
the length between the perpendiculars abaft the foremost perpendicular, 
for ships m the navy, and two-thirteenths in merchant shifM. The centre 
of the main-mast to be five-ninths of the length abaft the foremost per- 
pendicular for all ships in general, and the mizen-mast in large ships four 
twenty-fifths of the length afore the after perpendicular; and, io smaller 
ships, as frigates, &c. four twenty-sixths. 

For Brigs, or vessels with two masts, the fiM^Mnast io be OM-eighth of 
the said length abaft the foremost perpendicular; that is to say, in sharp 
vessels ; but, in full vessels, as the Colliers, &c. it is to be about one- 
seventh. The main mast to be three-fifths of the length abaft the fore- 
most perpendicular. 

But Cutters, and one masted vessels in general, have tike ccBtie of the 
mait about onethiid of the length fiom fivwafd. 
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OP THS CONSTRUCTION OF THF. SHKF.R DRAUGHT OP THE SETUCTV-ffOVB 

GUN SHIP, FROM THE GIVEN DIMENSIONS. 

The first thing to be determined upon is the length on the gundeck,or 
distance between the fore and after perpendiculars, which is, as giventa 
the table of dimensioiiii, 176 feet Draw, tlierelbre, a ttnight liiie on the 
paper, lepRMiiting the upper edge of the rabbet of the ked, taking care to 
let it be at a sufficient distance from the lower edge of the paper to admit 
of the scale and the half breadth plan beneath. Erect the perpendicular, 
named the foremost perpendicular, on that end to the right, (allowing 
mffident space on the paper toe the projection of the bend Hid nib) ; 
tlienoeset off 176 feet, the length of the gundeck, and thoPQ erect the 
perpendicular. Then draw the scale of feet and inchei» numbering k m 
marJced on the Sheer Draught. 

The stem now may be formed ; in order to which, the centre for 
swe^i^ tiie stem, taken fiom the taUe of dimemions, must be set off 
dins: fix one leg of the compasses in that centre, and the other in the 
line of the upper edge of the rabbet of the keel ; thence describe a seg- 
ment of a circle upwards towards the foremost perpendicular, and then, 
ftom ttw sameoentre, deacribe anotlier cifde beyond the former, as much 
as tbe Aem is moulded. Another drcte must now be drawn, from the 
•ame centre, before the inside of the stem to, and parallel with, the thick- 
ness of the bottom plank. Then set up the height of the head of the stem 
from tbe dimensions, and its distance before the foremost perpendicular ; 
make a spot, and abaft that, act off the mouldings of the stem, and theve 
make another spot ; from the last mentioned spot let a curve line pass 
downwards, breaking fair into the sweep of the stem by which the aft- 
side of tbe stem is drawn ; then, by letting another curve line pass from 
the foremost spot at the head of the stem downwards, parallel (o the aft- 
side, lH«aking in fiiir with tlie outer circle, the whole ston will be formed* 
excepting the after or lower end, which cannot be determined upon till 
bereafler. 

The stera-pfit may next be drawn, ^hus ; set up from the dimensions, 
above the upper edge of the rabbet 4^ the keel, the height of the wmg- 
transom at the after perpendicular ; there draw a horizontal line, and then 
• draw another line parallel w ith and below it, to the margin or lower side 
of tbe tuck rail, upon which set olTa spot for the aft part of the rabbet of 
the post, taken from the dimensions, and thence another spot may be 
taken. Set off upon the upper edge of the keel, a tine drawn to iotenect 
those spots ; which will represent the aAside of the rabbet, then, a parallel 
line drawn before that, to the thickness of the bottom plank, will intersect 
the after, perpendicular at the height of the lower deck ; and, where this 
foreside of the rabbet intersects tbe horiaontal line is the aftside of the 
^n94ransom. From the aftside of the rabbet, on tbe koriaontal line, set 
aft the distance of the aflside of the stern-post, and likewise set aft the 
distance of the aftside of the stem-post from the rabbet on the upper edge 
of the keel, boih taken from tbe dimensions ; then, a straight line drawn 
to Intersect those spots will shew the aflside of tiieMenhpoit IboswIU 
the stem-post be described for the present, as the heed irill not be dda^ 
mined till hereafter. 
Next proceed to set aft the distance of dead-flat from the foremost per* 
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pendicular ; nnrl, at that place, m-ct a third perpendicular, which is dis- 
tinguished by tlie character © ; (he broadest and fullest part of the ship, 
and letned tiie midxhip berid. From dead-flat the stations of all the tim- 
benmiMt be set oflT; but It wiH beonty wmiw ry to erect a perpeadkmlar 
at every frame timber, (omitting the fillings,) which are in the fore body 
called dcad-tlat, B, D, F, &c. and iti the afterbody (2), 2, 4, .Vc. and the 
distance between the frame perpendiculars will thus be double the room 
and space given in the dimemiont. 

Then proceed to let op- the hnghls ; dl of which nrost be ilone from 
the line representing; the upper edge of the rabbet of the keel. First set 
up the height*? of the lv)\vcr deck at the three perpendicidars, afore, in 
midships, (oral dead-flat,) and abaft; then, by moulds which are portions 
of the citeici, (termed sweeps,) or a bow, draw a curve line through 
these three heights, and the upperside of the gun-deck will be formed. * 
Now, setting off the thicknr of the gun-deck plank below the curve 
last drawn, let another line be drawn parallfl thereto, and the gun^eck 
will be described, as at the middle line in the sheer-plan. 

Next proceed to draw the upper deck in ; set up three heights between 
the gun and upper deck, (afore, amidships, and abaft,) taken from the 
dimensions, through which heights draw a curve ; then set up the thick- 
ness of the deck, and draw another curve, parallel to the former ; the 
-upper deck will then be represented at the middle line of the sheer-plan. ' 

The stem-timbers should next be drawn. Set up the height of the 
lower counter at the middle line, from the upper edgeofthe rabbet of the 
keel, and draw an horizontal line in pencil ; on this horizontal line set aft 
the distance which the knuckle of the lower counter is abaft tlie after per- 
pendicular, taken from the dimensions; then make a spot, from which 
vpot, to where the fore-part of the rabbet of the stern-post intersects the 
line drawn for the upperside of the wing-transom, draw a curve to the 
hollow of the lower counter; which curvp will represent the lower counter 
at the middle line. ' 

Then set up the height of the upper counter, at the middle line, from 
the upper edge of the rabbet of the keel, and draw an horizontal line as 
before; thereon set aft the distance which the knuckle of the upper 
counter is abaft the after perpendicular ; then, drawing a curve thence to 
the knuckle of the lower counter, the upper counter will likewise be 
described at the middle line. 

Having tltc upper and lower counters drawn at the middle line, the 
upper part of the stern-timber above the counters must be drawn as 
follows : 

Set up, above the upper edge of the rabbet of the keel, the height of 
the upper part of the taffarel, from fhe dimensions ; there draw an hori- 
zontal line ; and set aft thereon the distance of the stern-timber from the 
after perpendicular ; make a spot, and then, drawing a straight line from 
the knuckle of the upper counter, to pass through the said spot, the upper 
part of the stem-timber will be drawn, by which the rake of the stem will 
be described. 

As the stern rounds two ways, both up and aft, (or forward from (fie 
timber already drawn,) the stern-timber at the side will consequently 
alter from that at the middle line, and therefore remains to be represent- 
ed. Take> from the dimensions, how much the upper countsr rounds upjt 
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•ttd set It bciowlti respective knockle at the middle, drawing a horizontal 

line in pencil; then take how much it roundiaft, and set it forward from 
the knuckle on the horizontal line first drawn ; square it down to (he line 
last drawn, in pencil, and where it intersects make a spot, which will be the 
knuckle of the upper counter at the side. Then proceeding, in like man- 
ner, with the lower counter, the knUclde for the k>wer counter at the side 
will l>e produced ; and, by drawing a curve from the knuckles at thp 
side, (similar to the curve or hollow at the middle line,) the upper 
coumer at the side will be also formed. 

To draw the lower eonnter at the d^e.— Tdke the round-up of the 
wing-transom, from the dimensions, and set itofFbelow the horizontal line 
before drawn for the height of the wing-transom ; and there draw another 
horizontal line in pencil. Now, take the round-aft of the wing-transom ; 
set it forward, on the upper line, from the aftsidc of the wing-transoui ; 
then squaring it down to the lower line, the intersection will be the touch 
of the wii^-transom at the side. A^rain, by drawing a curve (similar to 
the curve or hollow at the middle line,) from the knuckle of the lower 
counter at the side to the touch of the wing-transom, the form of the lower 
counter at the side will be formed. 

' The tipper part of the sidestenvtimber only now remains to be drawn 

to ccMnplete it. But, as a straight line, which must be drawn for the 
upper part of the side-timber, should not be parallel to that at the middle 
line, the following method will determine the exact rake thereof. Draw a 
straight line, at pleasure. On wlucli set off the breadth of the stern at the 
upper oouvter ; then, at the middle of that breadth set off the round-aft of 
the upper counter; draw a curve or portion of a circle that shall inter- 
sect tiie spot set off at the middle and the 5pot.s at the breadth, and the 
round-aft of the stern will be described at any part of its breadth above 
Hbe upper counter : thus, take the breadth of the stern at the top^imber 
Hue, from the <liinensions, and set it off equally on each side the middle 
to where it shall intersect the round-aft; thence draw a line, parallel to 
that tirst drawn, and the distance between the line last drawn to the curve 
at the middle, is the distance that the side-timber will be from the 
mlddle4imber, en a horizontal Kne, at the height of the top-timber ' 
line. 

The rake of the stern-timber? being determined, proceed to finish the 
decks, by drawing in the quarter deck and forecastle ; which mav be 
done by taking their respective heights and lengths from the dimensions, 
and drawing their curves. In the same manner may the round house 
deck be drawn. 

All the flecks having been drawn in, representing their heights at the 
middle, we must now proceed to draw their heights at the side. To do 
wUcb correctly, take the roundup of the beam of its respective dedc 
Ifotn the table of dimensions, and set it up in the middle of a line drawn 
at pleasure: then, on each side of the muldleof this line, set offlhe h.ilf- 
breadth at dead-fiat, or the broadest platr-, taken at the height of the deck. 
Then raise an arc, that shall intersect the round-up set off at the middle, 
with thespobat the breadth, and the round-up of the deck will be described 
at any part of its breadth. Thus, take the half-breadth at the height of 
tiie deck at any timber, in the body-plan, and set it off eq'iallv from the 
middle of the rouad-up tiii it intereects the curve \ whence draw a line 
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jianlld to that £nt dnwo; and tlw dbtsooe iMtvm 

to the round-up curve in the middle, is what the beam rouodf a| that 

place. Thus may the round-up be taken at as many timbers as may be 
found necessary, and set below the underside of the deck at its respective 
timber m the sbeer-piau ; tiien, a curve iine passing through those spots 
will repreteot the deck at the flde : but vHatmt, that the deeks are to 
have a sufficient round abaftt to cofrespond with the round-up of the stem 
above the lights. 

The sheer or top-timber line may now be drawn ; which is done, by 
taking its heights from the table of the dimensions of bodies, and setting 
them up in the sheer-pian at its respective timbers : then, by drawing a 
curve through those spots, the sheer of the ship or top-timiMr line will be 
lepresented. 

The ports may next be drawn, thus : draw two curv es, in pencil, fore 

and aft, for the lower and upper parts of the lower-deck ports, by taking • 
from the table of dimensions their depths and heights from the deck ; 
drawing the two curves parallel to the deck at the side, and observing to 
add the thickness of the deck ;. as the line for the deck at the side lepre* 
sents the underside of the deck, or upperslde of the beam. 
, The lore sides and aft sides of the ports may next be squared up be- 
tween the two lines last drawn ; placing the foremost port and after port 
agreeably to the distance given in the dimensions, as ako the intermediate 
ones. 

In the same manner may the upper-deck ports be drawn ; observing to 
place them agreeably to the dkncnsieoB: those on the quarterdeck and 
forecastle must be placed where there is a vacanqr between the dead* 
eyes to admit of them, ofaservmg to place them as Beady as possible al 

equal distances. 

The round-house deck being drawn, let a line be drawn parallel to the 
top-timber line, tliat shall touch the round-house deck at the side, at the 
fore part, and continae thence quite aft : above which, set up the thick* 
ness of the planksheer, and draw another line parallel to the former ; so 
the extreme height of the topside be described abaft ; which height 
•continues to range fair along to the fore end of the round-house, where it 
finishes with an inverted scroll upon the planksheer, that completes the 
height of tlie side along the fore part of the quarter-deck, which is, in the 
seventy-four gun ship, three feet nine inches above the toptimbcrlkie and 
parallel thereto. The planksheer turns off with a immd, abreaitthe main* 
iuast, to unite with the planksheer at the main drift* which is three feet 
one inch above, and parallel to, tlie top-timber line, and tums off with 
an inverted scroll upon the drift-rail at the gangway. 

The drift-rail may now be drawn, it being thirteen inches below the 
underside of the planksheer at the main drift, and £nisl^ with a senfl 
upon the sbecr-rail at the gangway ; tbi6i rises with a scroll abreast the 
main-mast, where it is kept to the same distance below the planksheer* 
and thence continued parallel to the top-timber line quite aft. The^e 
lines being drawn, they represent the upper edges of the rails which are 
put on to embellish that part of the ship. 

We may next proceed to the fore part of the ship, in order to delineate 
the height of the topside there. Let-the hieak be at the after^d of the 
lbreGast]e«awltiinwdc#ivithasGroU»asattbelQK pwtof thequartciw 
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4&ckt'^imAa§ tha iiM of the fore drift-rail and planksheer to the 
heights gifcaafaofCtlislop^iiBberliae n the dimenaoM^ and pmUcA 

tliereto. 

The upper part q( the ship being thus far complete, we have at one 
▼iew theotinoit exIeBt of the tbcer^M leea oa a plaike. 
It now ranaiiia toMpnMDt the finnUBg paito, ai the «ale«, Stcn, haad, 

nils, &c. 

Proceed to take the heights and breadth of the main-wale afore, amid- 
(hips, and abaft, from the table of dimensions, and draw in their curves, 
by whidi the inato»«ale will be lepiewDted. 

Next draw in the <:haDiiel-wali^ laldog its heights and breadth from the 
table of dimensions ; then draw curves the qpots as with the 

main- wale, and they will be represented. 

The waistrail may be next drawn. Its distance below the top-timber 
line nqr be tata fiom the table of difflensiont, and iBcpt paiaUd thcR^ 
all love and aft. 

Now, from the Table of Bodies, set up the lower and upper heights of 
breadth, upon their corresponding timbers in the sheer-plan, and draw 
cmvca throogbthe spots so fcond, which will represent the lower and upper 
hdghts of breadth of the ship. 

Then take the draught of water from the table of dimensions, and draw 
in the load- water line, which is always done in green ink : draw in, like- 
wise, between that and the upper edge of the rabbet of the keel, four or 
more watar lines, at equal distances between. 

In the next place, the centres of the masts may be set off on the gun- 
decl^ taken from the table of dimensions, and the rake of them likewise. 
The centre of the bowsprit and its stive may likewise be taken from the 
dimensions, set olf, and the bowsprit drawn in. 

The tioiber-headi may new be dnwn in above the plankeheer of the 
forecastle, and the itaiEboard InighNiead drawn in agreeably to its 
height, &c. 

Now draw in the channels, taking their length and thicknesses from the 
fllaieauons, placing their upper edges, next the side, in a line with the 
upper edge of the sheer-rail. - The dead-eyes may then be drawn, ob- 
serving to place them in such a manner that the chains may not interfere 
with the ports. All the preventer plates must be placed on the channel- 
wales, and of such a length, that the chain and preventer bolt may come 
on each edge of the obanad^^les. It mutt also be observed to give eacli 
of the chains and preventer plates a proper rake ; that is, to let them lie 
in the direction of the shrouds ; which may be done in the following 
manner : draw a line upwards for the centre of the mast, upon which 
set off the lengtii to the lower part of its head ; then, by drawing 
straight lines ftom that height, through the oentie of each dead-eye, the 
dinction of each chaiB wiU be obtained by the diieclibn of Ua 
ing line. 

In the next place, let us see that the fore channel is long enough to 
take the aochor^iaiog and blU-board for stowing the anchor, thus : get 
theieogth of the anchor to the bill, and allow tot the cat-Wodc ; then 

sweep the distance so obtained from the cat-head aft, and the curve that 
the bill of the anchor is supposed to make will give the middle of the 
lining : the aftside from the channel may beperpeudicular^aad the fore< 
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part follow tire curve made by the anchor. The bill-board may then be 
carried upwards from the uppenide of the channel to the top of the side. 
The anchor litiing commpncos at the iipperside of the bolster, which, in 
the eighty-gun ship, may be well with the iipperside of the channel-wale, 
and long enough, at the fore-part, for a man to stand upon. 

After finishing the dead-eyes and channeb, the fenders may be drawn ; 
observing to placethem right abreast ofthemainhatchway,lbrthepurpOM^ 
of preventing the ship's side from being hart by whatever may be hoisted 
on board. The distance between them niay be governed by the distance 
between the port>;, placing them asunder as the upper and lower deck 
ports afford an interval *. 1 he chestree must also be placed, for hauling 
home the main-tack, half the length of the roainfyard before the centre 
of the main-mast, and drawn in from the top of the side down to the 
upper edge of the channel- waiei, The fenders may reach from the top 
of the side down to the upper edge of the main-wales; and, as the fen- 
ilers and chestree come on the outside of the planks, wales, &c. they must 
be so represented, by not letting the rails, wales, &c. run through 
them. 

Proceed to draw in the steps on the side, which must be placed at the 
fore pait of the main>drift, or gangway,, about three feet in length, six 
inches asunder, and five inches deep, firom the top of the side down to the 

Ioad-wat«^r line. 

Having formed the sheer-plan thus far, we may proceed to the finish- 
ing and cvnamental parts, wbteh are the Head and Stem. Flfit draw ib 
the Head, by first setting up the height of the beak-head, which should be 

of the same height as the upperside of the port sills, or lower sides of fhe 
ports above the deck ; at which height draw an horizontal line; upojj this 
hne set aft the length of the beak-head abaft the fore part of the stem, as 
in the dimensions ; thence s([uare up a line to the forecastle, which line 
will represent the fore part of the beak-head, and will likewise determine 
the foremost end of the forecastle. The length of the head may now be 
setoff fi!Om the fore part of the stem, as in the dimensions ; and there 
erect a perpendicular, which will be the utmost limits of the figure for- 
ward ; then, from the dimensions, take what the figure is fore and af^, 
and setting it oif abaft the perpendicular last mentioned, another perpen- 
dicular may be erected, which will shew the utmost extent of the hair- 
bracket forward , or the aft part of the figure. 

In the next place, draw in the cheeks, taking their heights and sidings 
from the dimensions ; then draw curves to rise fair with the sheer of the 
wale, lifting gracefully forward. The lower side of the lowt-r cheek 
breaks in fair with the foremost perpendicular of the figure, and the lower 
side of tiie upper cheek breaks in fair with the perpendicular at the back 
of the figure, and forms the foreside of the hair-bracket t< The upper 
sides of the cheeks may now be drawn in ; add, as they taper all their 
length, may be regularly diminished. Set off from their after ends 
(which are squared up from the main half-breadth line) a number of equal 
divisions, suppose each to be two feet, quite forward to the foremost end, 
and each division regularly numbered ; then (Iraw a straight line, at plea- 

* Fenders arc now not used in the navy as they only rot the side, 
f The Hair-Bracket extends from the scroll down to the heel of the fomMNt 
head-timber. 
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iiaifi, OiMte wiltth set oft the same number of equal divisions. Having 
done this, set off, at the after end and foremost end, the siding or depth of 
the cheek ; through the spots which distinguish this draw another 
straight line; then, each division, take its tapering, and set it off at its 
tespective division above the line already drawn on the sheer-plati. A 
ourve dmwn through the last-mentkmed f pofis will represent the tipper 
tides of the cheeks ; observiiig» that the upperside of the lower cheek 
stops at a perpendicular line let fall ftom the heel of the foremost head* 
timber. 'Fhe upperside of the upper cheek runs in a handsome serpen- 
tine line as high as where the shoulder of the figure is supposed to come; 
at which place it is turned olT with a scroll. 

The head of the figure, or block, may be Ibtmed, by conthiuing the 
line from the brent of the iigurelothe top of the hanMiiacket, ojUenrtaig' 
to keep the top of it ftms ibiur to tlx inelief okar afthe tinderntfe of the 
bowsprit. 

Now take the height of the uppen;ide of the main-rail from the dimert— 
sions, and proceed to draw it in ; keeping the bag of it as level as possible, 
ior the ooRTenience of the gratings, and letting the fottmoUt end riie gra- 
dually, aooerdtaglj to the tile of the upper chM aftd ItaiibiBcket Then^ 
to form the after eod, set off the moulding of the heMi of the rail abaft th^ 
beak-head line, and erect a perpendicular ; then draw In a curve from 
that perpendicular, to break in fair with the lowerside of the main-rail in 
the middle, and likewise another from the beak-head perpend icidar, (o 
Iffeak in fair with the upperside of the rail at the middle. The main-rail 
way then be completely ibrmedy obaerving the rule given ibr diminishing 
the cheeks, by which the rails and cheeks will af^war with a regular 
taper. Observe to let the head of the main-rail run up sufficiently high 
to range with the timber-heads above the forecastle, or higher, that many 
tomsmay betaken by the anchor-stopper. 

. The head-timbers must next be drawn, placing the stern-timber per<( 
pendicnterty its thicknen Ibom the stem, and the fbreside of the foremost 
timber to ttead perpendioutaily over the heel of the block or figure ; biit« 

If it^es forward at the upper part, it will produce lightness of appear- 
ance in the head. From the length of the figure, as taken from the di- 
niensions, a perpendicular may be erected, from the lower part of the 
lower cheek to the lower part of the upper cheek ; wliich perpendicular 
witt^ermiiiatethe.lbremott eod of the tower cheek .ami hiwer end of the 
baif4Mackct, at before obierved. The thkknen of the ilenahtiaiber, and 
aho the foremost one, may be then drawn in, and the head-timbers be- 
tween them equally sj)aced. Then another timber may bo placed 
abaft the stem, at the same distance abaft the stem-timber as that between 
the others, and the lower end of it may step on the upper edge of the 
lowierratK 

The head^mbert being drawn, proceed to draw in the- middle ^nd 
lower fail; which may be done by dividing the space between the lower 
part of the main-rail and the upper part of the upper cheek, equally at 
every head-timber ; and drawing curves to pass through those spots, the 
middle and lower rail may be formed, letting the after end of the lower 
tail terminate where it touches the side. 

llic cat-head mi^next be dmwn, letting it project horn the aftsideof 
the head of the main-faily toiake forward about four inches in every foot 
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vtthottt board, or stand square vith the bow, and to itife upwards about 
five inches and a half in a foot; observing that the lower part comes on 
tiic plank of the declc at the side ; and the supporter under it most lbrB a 

fair curve, to break in with the after end of the middle-rail. 

The hawse-holes in ships of this class come between the cheeks, but 
their exact situation in the Sheer-plan cannot be determined on, till we 
have them represented on the half>breadth plap» as shewn hereafter* 

The knee of the head may now be diawii» letting It pn^ect irom the 
breast of the figure about four inches ; thence draw the fore-part of the 
knee, with an agreeable serpentine line, to its thickness from the stem 
about six feet below the load-water line; then, by continuing the same 
line downwards, and by drawing it more distant from the stem as it comes 
down, the gripe may be formed agreeably to the dimensions, letting tlie 
lower part break io.fair with the under, part of the folseJiflel. As the aft 
part of the gripe is terminated by the fore foot, or foremost end of the 
keel, it may now be drawn in likewise. 

From the line representing the upper edge of the keel, set down the 
depth of the keel from the dimensions, and draw a line parallel to the 
former, all fore and aft ; which will represent the lower part of the keel. 
Then, where the inner sweep of the s^en^ rises above the line, for the 
^pper edge of the keel, as high as tlie keel is. deep, erect a pcrpendtcur 
lar from the lower part of the latter up to the fore-side-of the stem, and 
thence let it be squared from the foreside to the aftside of the stem ; by 
which the foremost end of the keel will be represented ; and the boxing, 
or lower end of the stem, may be drawn, by setting aft the length of the 
scarph from the foremost end of the keel, and dropping a perpendicular 
there about half the depth of the keel. Cootnue thence forward a line 
parallel to the lower part of the keel for about one-third of the length of. 
the scarph, where it will meet the feveside of the stem, and complelci 
it. 

Then set off below the line representing the lower edge of the keel, the 
thickness of the false keel ; and, drawing a line fore and aft, parallel to 
the former, the folse keel wlU be represented ; tbe foremost end of 

w hich may be three inches afore the foremost end of the main-Iced. 
Having now explained every thing relative to the head, with respect to 

the sheered raught, we shall proceed to the stern, and make a few obser- 
vations, which will suffice for the present, as the stern will be more parti- 
cularly and iuliy treated of hereafter in tbe laying it off in the mould- 
loft. 

The side and middle timbers of the stem being already drawn, set off 

from the side stem-timber the length of the lower-gallery rim forward^ 
and then draw a line, in pencil, parallel to the side counter-timber, from 
the knuckle of the second counter upwards, which gives the length of the 
lower gallery. 'J hen, to represent the lower-gallery rim, upon the sheer- 
plan, the perpendicular plan of tbe stem most be dtsi^Md, as cshibiled 
in Plate I. 

Draw in the plan of tbe stern, as on Plates !• and II., a horizontal. 

line, at the height of the upperside of the wing-transom, of the knuckles 
of the upper and lower counters, and at the top-timber line, at the side- 
timber, taken from the sheer-plan, and set oil' the half-breadths of the 
stern-timber on each side of the middle line in the plan of the stern upon 
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hi M»|MMtite heighto : then Ml ^off tte wnMAs dfiiia tober and> 
dwcritw tfce hrtbteof tilt atwii-tkitbwM « . 

The stern-timbere being shewn in the ptfrpoidicular plan of the^tteniy' 

take the heights from the line C D, at the npperside of the wing-transom 
in the sheer-plan, to the knuckle of the lower and upper counters at the 
midship timber, and set them up the middle line, above its corresponding 
line C Df in the perpendicular plan of the stern. Then sweep curves to in- 
t«nect tfte Ivslgbt tctl* nMdir'llne ; mmM; at tke hil^brcadth ef thetim. 
ber oB' the horizontal lines; and tkey trinivpreMnttbe4Middet.<if all 
the counter timbers in the perpendkuUr plan of the stem. 

Proceed now to lay down the upper and lower counter rails, in the plan 
of the stern, thus: at the knuckle of tlie upper and lower counter of the 
niictship timber, iu the sheer-pian, square aft a line from its respective' 
oaooter ; tlian, ftoMi:tiw knttdUeimthe square Ibe let off fhe^Mckncif' 
of the counter plaok» and take that height at its respaetkw ewmtef ow a- 
perpendicular from the line C D ; tlien transfer them up the middle line, 
from the line C D, in the perpendicular plan of the stern \ and, above 
those heights, set up the moulding or depth of the rails and sweep curves 
to intersect tiiose spots, parallel to the ticked curve, or knuckles of the' 
tiabM< aweeping tliaaafct aiwagh kajOBfi titi tiiiban- ibr the outside' of 
ttegailny.. . • 

Then take the height of the underside oftfae quarter deck at the mid* 
ship stem-timber in the sheer-plan, above the line C D on a perpendJcu-' 
lar, and set it up the middle line above the line C D in the perpendicular 
plan of the stern ; next take that height from theupperside of the upper 
ONinter rail, and set it off above the upperside of the upper counter rail 
at, and in the direction of> the side sles»lin!d«». in 4he perpendicolttr' 
plan of the stem; now sweep a curve which shall intersect those spots*' 
and this will give an agreeable round-up to the quarter deck transom. 
(The after beams of the quarter deck must be gradually sprung to answer • 
thereto.) Sweep another curve, parallel to the quarter deck, to repre- 
sejit tiie underside of the transom ; and another at least one inch and a 
f|aarter below It^ to.allow lor the joinoi's toofing, and that may he the 
upper partoltthe lights. 

Set off, withinsidethestem-timheis In the horizontal plan of the Stem, 
the thickness of the quarter deck clamps and projection of the cornice ' 
under the beams in the cabin, and that shall be the side of the lights next" 
the side. Then determine on ^he breadth of the munions, which may be 
about IborteeB inches, upon the upper oonofter nilv and divide tbdm 
acioss the stem soaato knake six aqiial lights betwem iSkt side stern*' 
timbers. Next, continue upwatds the ihiddle line in the plan of the 
stem, and the side stern-timbers above the upper covmter rail till each ' 
unite in one centre at the middle line, and call it the centre of the stern ; 
then fix a line, or batten, to that centre, and strike down all the sides of 
the munkms as set off upon the upperside of the upper counter-rai !. On 
each side of the munkms alioot one inch and a <|uafter wiU now represent 
the width of the sashes in the dear. 

In order to have a well proportioned depth to tlie sashes, take the widt^' 
in the clear at bottom, and set it up the side, and take the hypothenusef 
or distance from the width ?et up to the width at the bottom on the op- 
posite side, and set it oil up the rake of the stern-timber, in the sheer'' 
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pUta, i^hghretthedqittiflf thelighti'lB Ibe clfltf t take 

height upon a perpendicular fimn the liae C D, aad lel iioif above the 
line C D in the plan of the stem, ami t«e^« painUel cum to liw.iMida^ 
tide of the quarter deck transom. J 

Now, it is very evident, that, owing to the tumble-honie of the side! 
stem-timbers, the munions and appearance of the sashes io the clear will: 
be narrower at the upper part than at the bottom, but the outaidet of the - 
•ashes jntnt beof a parallel breadth or they iTMiotiMet t h i tri fc ip tike, 
sidettilei wiUaot be parallel, b«tbraiideitat.tep, which ia hidte bgr the 
'munions when the sashes nre in'thdr placets 

It may, hovrever, be observed that, in stems of frigates, or when the 
sashes slide upwards, rabbets must be taken out of the aftsides of the 
counter timbers to make room for the pully pieces and pullies. Springs 
would wound the timbers less, but cannot be recommended, because so 
Uahle to heout>of order. 

Set off the oioofc light in the^aft paitof 4ha <|iiarlti>giilery» of the 
same size as the other lights ; and, at about half the breadth of the 
'munions from the mock light, fix the inside of the quarter piece ; then,* 
set oir the breadth of the quarter piece at the heel, the outside of which 
determines tlie outer ends ot the upper counter rail in the plan of the 
&tern : next represent the chamfer necessary for the mouldings on the< 
iMttter ends of the raHs ; and, witUii ^kk^' at the. under edge, set eff-Oe' 
thidneii of the bicUihigof the ^Mrten^ which wUl give the iemidBleB d'. 
the quarter timbers at the outside of the gallery ; then slrihe a straight' 
line, from the knuckle under the upper counter rail to the outside stuff at 
the wing-transom, and that will give the knuckle at the outside of the- 
quarter at the lowta: counter rail and rail also, as shewn iii the plan of the : 
stern. , . , . 

. Having represented the Ibwenand upper ooonler tails^ in the perpendi--- 
cohur plan of the stem, let tlitoi likewiie be leprescnled in the sheer-* 
plan as follows : drop a perpendicular from the knuckle of the upper* 
counter of the midship stem-timber in the sheer-plan to intenect the ho*' 

rizontal line at the knuckle of tbe side stern-timber ; raise likewise per-' 
pendiculars from the upper counter knuckles of the side stern-timbers, in' 
t|)e perpendicular plan of the stern, to a line drawn at pleasure above the 
tafiarel ; then take the distance, in the sheef'plan, ftom the knuckle at; 
the side sliem-tlmber to the Inteitaclite of the perpendicufaw at the hoil*' 
sontal line, and set It off on its ifSpectlTe perpendiculars last sqoaeed o^i 
to the line above the talfarei, then sweep a curve that shall intersect the 
spots at the side and horizontal line at the middle, and it will shew what 
the stem rounds forward on an horizontal view. Take the heights froni 
tiie line C D in the perpendicular plan of the stern totl)eknuckU.^of each- 
counter, at the outside of the gallery on a perpendicular,, and set theoi off 
tein the line C Din the sheer-plan, sliifeing there an faofieonUl Enennder 
their oespective knuckles ; then, from the perpendicular plan of the sterol 
jmm perpendiculars hoom the knuckles of the timbers at the outside of thew 
gallery to the horizontal round-forward curve above the talfarel, and take 
the distance from the horizontal line to the horizontal round-forward curve 
on those perpendiculars, and set it forward from the perpendicular at 
their respective knuckles on the horisontal line; which gives the exact 
Inucklcsat the oiilside of the gidleiytiiBberi intfaeiheeripl^ That 
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4rike a straight line, to intersect the upper and lower counter knuckles of 
midship and side timber?, to the spots set off for the knuckle outside of 
the gallery, in the sheer-plan ; and, from the upper to the lower counter 
knuckle at the outside of the galleiy make a curve to the hollow designed 
ftrthe vfiper eounter ; andyS j^tnllel curve outride of dnt* to the thikk- 
neat of five birthing. Now take the bc^llltof the ends of each counter rail 
upon a perpendicular from the line CD in the perpendicular plan of the 
■tern, and set them off in (he sheer-plan St the knuckles, outside of the 
fpdIerieSf and oontfnue intern farmu4 hy straight lines agreeably to 
sheer of the iMp ; which will be the exact heights at which the lower 
and upper counter rails ^hwdcl appear on the ship. 

In the manner above described may the lower counter rail be formed, 
by setting off the distance between that and the lower gallery rim, and 
there diawhig in the rail which comes on the lower slool, keeping- it pa- 
rallel with the rim rail. The lower finishing may then be formed be- 
neath the lower stool rail, with another stool, and a serpentine line ai 
light and agreeable fa possible. 

In the next place, set aft, fvom the tide thnher, the projecthm of the 
balcony, (as given in the dimensions,) on the end of the quarter deck, 
and draw a line, in pencil, parallel to the stern-timber ; then the foot-space 
rail of the balcony, as it appears in the sheer-plan» may be represented 
agreeably to the rouod-up of the quarter deck. 

Now dnw a fine, pandtel to the jim-rail In the sheer^lan, till it Inter- 
sects tiie lower part of the foot*Spaoefail ; and that line will represent the 
lower edge of the rail that comes on the middle stool and answers to the 
foot-space rail ; then, between this rail and the lower rim may be drawn 
hi three lights, or sashes, having a mnnion between each light, aboot 
twelve inches broad, (or leaving that opening between each light or lash) i 
and thus we shall have the lower gallery finished. 

Again, by setting up the depth of the foot-space rail, its upper edge 
will likewise be represented ; also the upper edge of the middle stool rail, 
la the sheer-plan. 

In the next place, proceed to draw in the quarter piece ; the heel of 
which must step on the after end of the middle stool » then set up the 
Jieight of the upper part of the taffarel, from the dimensions, and there 
draw an hotinmtal line. Thethw^rtship view of the taffiuel and quartef 
pieces may then be represented in the sheer-plan thus : 

Let the contour, or outside figure, of the stern, above the counter rails, 
be represented in the plan of the stern from the sheer-draught. Or, de- 
termine on the round-house transom, in the same manner as that of the 
quarter deck % and, above the apperride of the tnuMom, set up at the 
middle line, the upperside of the taffarel : then take the height of the 
npperside of the plank-sheer, in the sheer-plan, at the side-timber, and set 
it off above the line at the sid^mbers, in the plan of the stern. Detcp> 
mine on the breadth of the upper stool, by continuing upwards the 
birthing of the upper gaUeiy ; th^, fiom the mlddlie line to the heels of 
the quarter pieces form curves, agreeably to fancy, to the heights set off, 
and breadths of the upper stool and rails below it, and the out t>oundary 
of the stem will be represented in the perpendicular plan uf the.stem. 

Froceed to repiesen't the taflhid and quarter pieoes hi the sheer^phoi 
i^ms squaieiipiter^dicdviii-theiperpeiK^^ 
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intersect the boundary liqe of the tafTarel apd quarter pieces ( then 
transfer the height of eech loteiwctiom ao.d jttiHftbpriaoiilal linei acioti. 
the stonh^boii in the fiheer-pkub Dn^v a Uoc parallel to^ and deven 
Snehes abafty the aide stern-timber from the quarter deck, to the top of 
4he side in the sheer-plan ; which is the aftside of the side stern-timber ; 
then take the round forward and set it off abaft the last line or attside of 
the side stern-timber, at the toj) of the side, in the sheer-plan ; do the 
same also and set it off* at the quarter deck ; then strike a Ijiue in the sheer* 
plan, which shall be the aftside of the m^ilMup Jturn-^niber,. ^Qvr tabs 
the round, forward, at the several perpcodiquiaiB, above the t^i&nel ; and 
set them forward fitm^.the^ftside of the midship timber-l^st drawn in the 
fiheer-plan, on their corresponding horizontal lines : draw a curve to those 
spots, and it will represent the foreside of the tatfarel. Abaft the line 
which represents the foreside of the tatfarel draw in the thickness of the 
tatfarel, parallel to it, which will be the aftside of the taH'arel at the middle 
Jine. A line fiom the nppeiside of. the tatfket continued gtown to the^ 
lied of the quarter piece, the thicfcnen of the ta^aiel pasaUi'l to, and 
abaft, the aftside of the timberB, wiU .be the aftside of the quarter piece ; 
.and, the siding of the quarter piece, set forward and parallel to the aftw 
side, wiU repretent the foreside of the guarter pi^ce also iji the sheers 
plan. 

Now set upon the line drawn for the projection of the balcopy, tlie 
•licight of the upper part of the balcony breaat-rail, hrpm the dimen- 
eions ; and diaw it in the sbeev-plan as in Plate I, The whple balcony 
will then bereprewated. 

The upper gallery may now be represented by drawing the upper rim 
^•ail, parallel to the rail below, ranging it aft to the balcony breast-rail ; 
.then set off its length forward, from the dimensions, from the side counter 
timber, drawing a line parallel th$;retpj which will repres^;nt the fore-part 
4lf the upper gallery. 

. The foM-side of the qtiarter*piecie will represent the after-part of it 
Now draw in the upper ftool-rail, parallel to the upper rim-rail^ atsuch a 

height as that the upper stool may not come below the cove of the 
quarter-piece. Then may three sashes be drawn in between those two 
rails as before, by which the upper gallery will be formed. 

The upper finishing should next be drawn ; determining on the 
length, which may be about eighteen inches shorter than the upper gal- 
lery ; drawmg a line parallel with the rake of the stem for the fore eod 
pf it Then let the upper part of the topside be the upper part of the 
upper rail, set down below that about three inches for the thickness of 
the rail, and about nine inches below that ; and, parallel to it, draw ano- 
ther rail, about three inches and a halt thick ; from the fore end of which 
draw a serpentine line down to the fore end .of the upper stool-rail i then 
vill the upper finishing be completed. 

Every thing rdative to the head and stem being now suffidently 
described, we may proceed to the rudder. First, set off its breadth, at 
the lower part, or heel, from the aftside of the stern-post, which also re- 
presents the fore part of the rudder ; then, set off the height of the lower 
hance and the breadth at that place, from the dimensions. Next draw 
a line thence to the breadth set otY at the lower part, by which the aftside 
pf tfie mddei: will b^ described below ik^ loiyc^ h^ce; the^ set up th^ 



OF THE SHEER DRAUGHT* 



183 



Mglitof the upper litiice» and lb breadth in the lane maimer, and draw 

it in, connecting it at the lower hance by a motttding. The back may be 
<lrawn, taking its thickness from the dimensions, and dtawiog in a line pa- 
rallel to theaftside of the rudder, from the lower hance dourn to the 
lower end, to that thickness by which the back will be represented. 

The head of the rudder is to run high enough to receive a tiller above 
the upper deck ; therefore, set off tfaeaiae of the head, fore and aft, above 
' the upper deck, and draw a line thence down to the break at the upper 
]»nce, by which the aft part of the rudder will be represented all the way 
up. The bearding should be represented by drawing a line from the head 
of the stern-post down to the lower end of the rudder, at two-fifths of lis 
thickness from the foreside. But observe that, although two-htths of the 
thickness is found to beard the foreside of the rudder uo more than is ne- 
oeaary, yet when it it wholly taken from the rudder the upper pintle 
wounds it very much ; therefore, let the aftiide of the stern-post partalce 
of the bearding, and, by that means, the bearding on the rudder will be 
so much the less ; and, consequently, much less wounded by letting on 
the upper pintle. In describing of the bearding on the rudder, in tlie 
sheer-plan, the most proper way will be to procw d as follows. 

Draw a line at pleasure, (as at the upper side of the wing-transom in the 
•heer-plan,) from which set oil' half the size of the rudder at the wing- 
transom on each side of it, and draw ttnei parallel to the ibre and aft di- 
mension oi the rodder ; then square up a line at the Ibreiide, and that 
will represent the aftside of the stem-post likewise: set off ftom the last 
line, or foreside of the rud{l(M-, two-fifths of the thickness, or what the 
rudder is athwartships, at that place on each side ; and at the middle 
line, on Ihe foreside, the size or diameter of the pintle ; and thence 
draw a line, on each side, to the spots set off on the side, and you u ill 
hare the shape of the bearding of the rudder at that place ; then take 
how much the rudder is aithwarlships at the kywer end ; set it off equally 
from the middle line and parallel thereto, and we have the shape of the 
bearding at the lower end ; then, the distance from the foreside of the 
rudder to where the bearding intersects the side must be taken at its re- 
spective places, and set olf accordingly abaft the stern-post in the sheer- 
plan. A line being now drawn to those spots, the bearding will be re- 
presented exactly as it appears in the sheer-plan ; that is, supposing the 
item-post not b«irded. It now remains only to say that, as much as the 
aftsideof the post may be bearded, so much the less will l>e the bearding 
of the rudder from the two-fifths. 

The pintles and braces may next be drawn; first detennining on the 
upper one, which must be disposed of in such a manner, that the straps 
shali come round the head of the standard which fays against the helm- 
port transom on the gun-deck, and meet at the middle line, by which 
there is a double security both to the brace and to the standard. It 
must therefore be placed above the wing^transom to come in that situa- 
tion. The second brace must be placed just below the gun-deck, so as to 
fasten in the middle of the deck transom, and the rest may be spaced 
equally between that and the lower one. The lower one may be placed 
about one foot above the upper edge of the keel. The number of braces 
in the table of dimeosions for the eighty-gun ship will be found to be 
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fic'vpn, but it may be repjiilated by the distance between the second aad, 
upper one, letting the distance between the rest be nearly the same. 

The length of the braces will be found by setting off the length of the 
lower one, (which by the table » eight Ibel afore the back of the stern- 
post,) and likewise the lea^h of the third (which it four foet six tnchci 
afore the back of the stern-pott); theii»by drawing a line from onetothe 
other^ the lengths of the iatcrmediate ones wiU be fouml« as they appear 
fm the sheer-plan. 

The length of all the straps of the pintles, which come upon the 
rudder, may be within four inches of the aftside of the rudder ; and, the 
irudder being a flat lurface, they will all appear of their true lengths. 

The sheer-plaa being thus Uar drawp, and every part thereof represeitCf 
ed, as far as can be done without the assistance of the body-plan, we 
shall, in the next section, proceed to draw in the body and half-breadth 
plans ; and, also, describe those parts of the sheer-plan which are not yet 
represented, on account of ih^r ponnexipn with the body and half* 
breadth pla^s. 

OF CONSTRUCTING THE BODY AND H.\LF-BREADTH PLANS, WITH FURTHER 
0BSB1VATI01I8 ON TRB snBSK-DEAVGllT. 

The half-breadth plan must first be drawn ; in order to which, draw a 
straii^ht line below the sheer-plan, the whole length of the siiip, and pa- 
rallel to the upper edjge of the rabbet of the keel, observing to keep it of a 
yuffident distance beneath the keel Ium;, to admit of the main half-breadtli 
line coming clear of the keel and scale ; then, from the upper edge of the 
keel square down all the joints of the frames to the Ime just drawn, «vhich 
line is the middle line in the half-breadth plan, and represents the middle 
Jineof the ship, passing fore and aft, or lengthwise. The foremost and 
after perpendiculars should also be squared down to the middle line in the 
half-breadth plan. 
Now, where the neight of breadth lines, in the sheer>plan, intersect the 
, aft part of the rabbet of the stein, square it down to the middle line in the 
half>breadth plan ; and, likewise, the fore part of the stem : then take, 
from the table of dimensions, what the stem is sided at that place, and 
set off half of it from the middle line in the half-breadth plan, on the 
lines so squared down ; then, drawing a line to intersect the lines so 
squared, tlie half-breadth, of the stem will be represented in the balf- 
breadth plant now, with compasses, take the thickness of the plank of 
battom, wbicb Is foiir. |iicbe8» and describe the rabbet of the stem in 
the half-lireadtii plan. 

In the next place, square down to the middle line in the half-breadth 
plan, where the height of breadtli lines, in the sheer-plan, intersect the 
counter-timber at the side ; also square down where they intersect the 
counter-timber at the middle line ; then, wlien. the main half-breadth 
line is run', tlie half-br^dth of the counter yrill be given on the line first 

guaced down. From tlie spot to where the line last squared down intersects 
e middle line, sweep a curve, the centre of .which will be in the middle 
l)]i^, by which the half-breadth of the counter will be n^rQse&ted at the 
lieigh|t of breadth^ the broadest part of the s^m* 
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Then take the main half-breadth of timber dead-flat from the table of 
^imBviam, and «et it off fiom the middle Itee on dead^t in the half- 
bieadth plan ; take alio fiom the dimcMaont of bodies the mab hali^ 

breadth of every timber there expfcaed, setting them off respectively 
from the middle line on their corresponding timbers in the half-breadth 
plan ; then, by letting a curve line pass from the end of the line repre- 
senting the half-breadth of the counter, through all the spots set olf on 
the timbers, to the aft part of the ra(;>bet of the stem, the main half- 
breadth line will be repmented, by whkh is shewn a seotion of the ship 
lengthwise at the broadest place, suppos«fd to be at the height, and in the 
direction, of the height of breadth lines in the sheer-plan. 

Now take, from the dimensions of bodies, the top-timber linlf-breadth, 
by which the top-timber half-breadth line may be described, proceeding 
in the manner above described for the main lialf-breadth line, 

'i'aJ^e also from the dimensions of bodies the half-breadth of the rising, 
and aet R off fion the middle Hoe on the corresponding timbers in the 
half4ireadth plan^ observing wheie the word miide is expressed in the 
tables, the half-breadth for that timber most be set off below (or outside) 
the middle line; then, by drawing a curve to intersect all the «;pofs set 
otf, the iuilf-breadtb of the rising will be represented iu the half-breadth 
plan. 

We vi^y now quit the half4ifeedth plan for the present, and proceed to 
the body-plan. Draw a line ait tiie after end of the sheeF*p1an, at the 
same height as the upper edge of the rabbet of the Joed ; then erect a 
perpendicular on that end nearest the sheer-plan, observing to keep it 
clear of the stern ; from that line set otf the main half-breadth of dead- 
flat, and erect another perpendicular; at the main luilf-breadth from that, 
erect a third perpendicular : the line first drawn is the base line, the first 
perpendicular is called the side line of the fore-body, the second perpen- 
dicular the middle line, and the third perpendicular the aide linetif the 
after*body ; by which three lines, and the base line first drawn, we shall 
be able to construct the body^plan, as the heights and breadtiM most be 
all set off from those lines. 

In the next place take, from the table of bodies, the heights of the 
diagonals up the middle line, and set them olT from the base line up the 
middle line ; take also, from the table, the distances of them from the 
middle line on the base line, and set them off ; likewise their heights up 
the tide line, and set them off also ; then draw in the diagonal lines, 
from the spots set up the middle line to their conesponding spots on the 
base and side line. 

The diagonals being drawn, we may next proceed to the height of 
breadth Unes ; therefore take, from the sheer-plan, the heights of the 
lower height of breadth line in the after-body, and set them off up the 
middle line in the body-plan, and likewise up the side line of the after- 
body ; then, at every one of the heights set off, draw an horizontal line 
in pencil from the side to the middle line. 

Now take off the upper height of breadth line, and proceed in the same 
manner as described for the lower height of breadth line. 

The rising must next be setoff on the body-plan ; in order to which, we 
jnust fint describe it in the sheer-plan, by taking the heights from the 
table of bodies, and setting them off above the upper edge. of the ral^bct 
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•n thctreokresponding timberr in the rfieer pltn; then, by drawing a 
curve to pas!> through the Iwights set (Stf, the rising line will be described 

in ihc sl)('(T-p!an : next take, from the table, the rising height of dead- 
fiat, and set it oti in the body-plan, drawing an horizontal line; again* 
talve ail the rising heights from the slieer-plan; set them ofi'in the body* 
plan, above the line drawn for the rising height <tf dead-flat*, and draw 
horizontal lines at the tud heights: take from the half>brtedtb plan the 
Jiair-brt'afiihs of the risins^, and set them otT from the middle line in the 
bud} -pidn on their correi>pondtng heights, which will give the centres of 
Ihe floor sweeps (br their corresponding timbers. 

Now take, from the half-breadth plan, the main half-breadtfo IHm; and 
set it otf from the middle line in the body-plan, on the corresponding 
lines already drawn for the lower height of breadth; then, from where 
they intersect the lines of tlieir respective heights, set otf the lengths of 
their respecttre tow e p- b rcadth sweep*. 

Again take, from the table of bodies, the distance of each timber from 
the middle line on the diagonals, and set them off from the middle line 
on their respective diagonal lines, making spots at the different distances; 
then, having those spots set off, the lower^brewHb tweqw described, and 
Kkewise the Hoor sweeps, the sliape of the timbers bdow the breadtli may 
now be described, as follow: 

. First, describe the midship-timber or dead-Hat, placing one Fcg of the 
compasses in the distance set otf fur the length of the lower-breadth 
sweep, and extend the other to the spot which terminates the bieadth in 
the side line; thence describe a encle downwards, which will Intersect 
the spots set off on the upper diagonal lines, letting it pass as low as con- 
venient ; now fix one leg of the compasses in the centre of the tioor- 
swecp, and the other In the spot set dST on the dimoaal next to the floor* 
head, and descrilie a circle, letting It Intersect as many of the spots on 
the diagonals as it will; then, draw a curve passing from the back of the 
lower-breadth sweep, through tlie spots on the diagonals, down to the 
b«^:k of tile lioor-swecp; and, from the back of the floor-sweep, let ano- 
ther pass through the spots on the lower dii^nab to intersect the 
upper part of the rabbet of the keel; the midship timber win then be 
formed below the breadth; and, by proceeding in the same manner with 
the rest of the timbers, they may all be formed below the lower height of 
breadth. 

Now proceed to farm the timbers abore the lower height of breadth, 

where the timbers already drawn intersect the lower height of breadth 
lines; scpiare them up to their corresponding upper height of breadth 
lines, and thence set otf the length of the upper-breadth sweeps; then tix 
one 1^ of the compasses in the spots set off for the nppeHireadth sweeps, 

and the other leg in the line squared up ; whence describe a circle up- 
wards: then, from the sheer-plan, take off the heights of the top-tiinber 
line, and set tliem olT in the body-plan, drawing horizontal lines, on 
which set otf the top-timber half-breadths, taken firom their correspond- 
ing timbere in the halfbreadth plan* 

* In the sheer-draiight of the seventy-four gun ship this height is represented 
the upper edge of the rabbet of the keel, otherwise it would interfere with lbs 
nppc r \\-nrk s. In (itlMr Aijf*, it nay, of oouiset bs vacisd accofdiiig t» tbfi figure 

pf the bod^. 
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Next, by drawing curves passing from the back of the upper-breadth 
jveepft so as to iiit€rse(;t the top-timber half-breadths^ the timbers will be 
.famed fiom tlieiBeel to the top of the side. The upper end of the tim- 
ben will be determioecl by taking the heights of the opper part of the 
topside above the top-timber line, and setting them off above the top- 
timber line on their corresponding timbers in tlie body-plan. The lower 
part of the timbers are ended at the rabbet of the keel, which must l)e 
described in the foUowing maiiMr:. 

Having the keel drawn in the faody-plan, by setting off, from each side 
of the middle line, half its siding, and its depth below the upper edge(»f 
the rabbet, set the compasses to the thickness of the bottom, which is 
four inches; fix one leg where the line for the thickneai of the keel inter- 
Kctt the base line; and, with the other, describe the arch of a circle to 
intersect the keel line and the base; then, fix one leg where the arch al- 
ready described intersects the side of the keel, an<l, with the other, 
describe an arch from where the keel intersects the base, till it intersects 
the other arob; then, from the intenection of both arcs, draw a straight 
line to the intersection of the keel and base line, and another line to the in- 
tersection of the lower arch with the side of the keel, by which the rabbet 

the keel will then be described in midships; therefore, all the timbers 
in the midship part of the ship, which have no rising, termtnate where 
the upper edge of the rabbet intersects the base line ; but, when the tim- 
bers begin to rise, the lower part of them w ill end in the centre cf the 
rabbet, that is, where the two arcs intersect each other. 

Those timbers w liich come near the after, end of the keel, must be 
coded by setting off the haK-breadth of the heel at the post, in the half- 
breadth plan, and describing the tapering of the keel ; then, at the cor> 
responding timbers, ti^ke olf the half-breadth of the keel, and set it off in 
the body plan; then proceed as betbre to describe the rabbet, letting 
every timber end, where the two arcs for its respective raUiet intersect. 

The timbers being now formed and ended, proceed to draw in the side* 
counter, or stern timber; take the height of the wing transom, lower 
counter, upper counter, and top-timber line, at the side, from the sheer 
plw, and transfer them to the body plan, drawing horizontal lines at 
<^ heights; draw in likewise two hofiiontal lines spaced equally be* 
hi'sen tlie wiog tnuNom and lower counter, and one spaced equally be- 
tween the upper counter and the top-timber line in the sheer-plan, and 
transfer them to the body plan. 

Then, where the aftside of the Stent timber at the side intersects the 
>^>ng transom at the side, in the slieer plan, square it down to the middle 
line in the half-breadth plan ; square down also the knuckle or touch of 
the upper and lower coiinler, and likewise where the stern timber inter- 
*^ the two horizontal lines drawn between ; and, where the stem tim- 
^hitenecta the horiaoatai fine between the upper counter and top4inH 
her line; thett» having those lines squared down to the half-breadth plan, 
you must proceed to form curves in the half-breadth plan fot the shape 
of the body at every one of those heights. 

In order to effect which, begin with the horizontal line representing the 
■^ghl of the wing-transom in the body-plan, lay a strip of paper to thai 
'ine, and mark on it the middle line, and likewise the timbers 36, 34, 32, 
aud 30, transfer it to Ui« ha|f-breadth plap, fitting the spot marked oi|' 
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the p-ipcr, for the middle line, well with the middle line of the half- 
breadth plan; aod, sett in£^ oil tlie half-broadths on their corresponding 
timbers, 36, 34, 32, and 30 ; then draw a fair curve to pass through the 
spots set off, and to intersect the line squared down from the sheer-plan* 
I'ben proceed, in the sane manner, with tbe Irariaont^ lines at the 
height of tbe coonten, between tbe lower counter and uring transom; 
above the upper counter and top-timber line; and, firom where the curve 
so drawn in the half-breadth plan intersects the lines that were squared 
down from the sheer plan, take the distance to the middle line, and set 
it olTon their corres|)onding lines in the body plan; now, by drawing a 
curve to pass through the several spots so set off, the stern timber will be 
described w tbe hpdy plan-*. « 

The round-up oif the wing tiansom upper and lower counter, may now 
be taken off from the sheer draught, and set off at the middle Kne above 
their respective horizontal lines in the body plan, by which their arcs or 
round-up may be drawn in. The round-aft of the wing transom may 
also be taken from the sheer plan, and set ofif at the mijddle, abaft the 
line squared down for the wing transom in the half-breadth plan, by 
which tbe arc or lound-aft of the wmg transom will be described. 

The after body being now oomfrfetely formed, proceed to the formn- 
tion of the fore-body in the same manner. The pardculan which diiier 
Irom-tbe former may be describetl as follow: 

The heeling of the foremost timbers must be considered, as the ending 
of tiieui is on the stem, and consequently differs frgm those in the after 
body ; draw a line in the body plan distant from the middle line half of 
what the stem is sided. Then, talce the height in the-sheer plm wbere 
the timber (which is required to be ended) inteneots the lower part of 
the rabbet of the stem, and set it off on the Kne before drawn in the 
body plan, there making a spot; then, with compasses, take the distance 
hi the sheer plan from where the timber intersects tho lower part of the 
rabbet of tl>e stem, to the intersection of it with tbe upper part, and fix 
one leg of the compassjes in tbe spot already made in the body plan, 
aod, with tbe other, describe » circle, keeping tbe oomptHes at the said 
distante; and the timbers may then pass over the back of the drde lo 
described ; then, by applying a. small square to the ttniber, and letting 
the back of it intersect the spot set off for tbe lower part of the rabbet, 
tbe lower part of the xabbet will be described, and likewise the ending of 
the tin)bers. 

The foremost timbers should also be considered at the head, as they 
also differ very much in that part from those of the after body; because, 
in consequence of tbe ship^s tarrying her breadth so for foiward at the 
top-timber line, (being norly as broad forward as in midships,) it occa- 
aions the foreinost foames to fall out at the head beycmd the main breadth, 
from which tbey ane called knuckle timberu To dcMribe them, proceed 
as follows: 

1 he height of the top-timber line being set oflf in the body plan, set off 
upon it the top half-breadth taken from tbe half»breadth plan; and, at 
that pfaoe, draw a perpendicuiar line; then, from the sheer plan, take tiie 

* These lines are tp be drawn only in pencil, and rubbed out when the side, 
eomiter ttnrtier is formed. Cmisequently they do not appear on ow Sbeei^ 
draugfatj bccaase, if kept in, they woukfttaave eonfosed tbe draught. 
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hejgliktfftlietopofthende, and trt k off Ml the pei peniloiilHr Hue in 
the Miy pfaiot Itkevrise take tiM bveadth of the rail «t tke lap-timber 

-lin^lftthe sheer plan, and set it oflf below the to|>-timber line, at the 
perpendicular line in the body plan, by which will be determined the 
straight part of the knuckle timber to be drawn; (hen, from the last men-- 
tioned spot, let a curve pass through the spots set oil lor the timber, 
down to the upper breadth, and the whole knuckle Limber will then be 
lbniied» by which it will be seen that th<pe tiinbert fomMid will ftJl out 
hi^amd the imMd bfeMHh with a hollMr» contrary to tbe Mitof the top« 
aide, which iiilsvt^Am the main breadth with a liollow. 

The after and' fore body being now completely formed, we may pro-, 
ceed to draw the water lines on the body plan, from which they must 
be described on the lialf*breadth plan, in order to prove the tairneat of 
tlie bodies. 

. In this draught the water linea are all represented parallel to tbe keel; 
Ifaeir -heights, thcvefore, nwy be taken from the sheer plea, and tnwa- 
ftCDBiLlo the body plan, dmwing honioiilal lines, by which the water 

lin^.on the body plan will he Kpcetentetl as marked wat. 1, wat. 2, Sec. 
but, in ships that {Iraw more water abaft than afore, the water lines uill, 
consequently, not be parallel to llu* keel; the heights nmst then be taken 
at every timber in tlie sheer plan, and set oft on their corresponding tim- 
bers in tbe body plan;, and, drawing curves to paw through the dif- 
fa«Bt. spots, the water, luici will be thereby represented in the body 
jhMu . 

Now* take the distances from the middle line to where the water lines 
intersect the dtflerent timbers in the body plan, and set them off from the 
middle line on their correspond imr timbers in the half-breadth plan, 
■where the water lines in the sheer plan intersect the lore part of the rabbet 
of the stern-post, square them down to the half-breadth plan, and upcMi 
the: liacrao aquand do«ni,.aet off the half thickness of the alern post at its 
corresponding water liae> (whkih may be taken from the body phrn, by 
setting off half the siae of the post at the bead and the heel from. the. 
middle Une; and, drawing a line for the tapering of it, where the line so 
drawn intersects. the water lines, will be the half thickness required;) 
then set the compasses to the thickness of the plank, and iix one leg 
where the half thickness of the post intersects the line squared down; 
and, with the olber^ desciibe an arc, .from the back of which the water 
Itoea nay. paw throngh their leapective spots* and end at the fore pait 
of the halMmadth pUu>» proceeding in the same nuinner at with the 
after part. 

The aft part of the rabbet of the post may be squared down from the 
water line \o the spot set olf" for the half thickness of the post, by which 
tlie rabbet will be represented; and, in the same manner may the water, 
lines be'en^ed at thiir rabbsl-of the-atem. . The water linea being aU de> 
acribedf-we shall jiowJni abjjft to see if the body i> and whether lihe 
timbers retire anjr alteration; if they ahould, it must be complied 
with. 

. The rant timbers, of the after body may next be described in the half- 
breadth plan, in order to which we must lirst determine on the cant of 
Uie fashion-piece; therefore, having tiie round-aft of tiie wing transom 
lyiproMOted In the half-breadth plaa, and likewise the shape of* a hoci-' 



190. 



OF CONSTRUCTING THE BODV 



nmtal line at the height of the wing transom, set off the bi^dth of tliCf' 
iving transom at the end, which is one foot four inches, and there make a 
spot on the horizontal line, whirh is the place where the head of the 
fashion-piece will come; then, to determine on the cant of it, we must 
consult the shape of the body, because it must be canted in such a 
manner as to preserve as great a straightnebt as is pfOfsible' tor the ilitpe 
of the timber, by which the latter will be much stronger than If very 
crooked, for, if ?ery crooked, it would be much cut against the grain; 
we must also consider the cant, so as to give the timl)er as little bevelling 
as possible, by which consideiations, ti»e conversion will be veiy moch 
anisted. 

Therefore, let the heel of the timber be set off on the middle line about 
four feet afore timber 36; and, drawing a straight line thence to the spot 
set off on the horizontal line for the wing transom, the cant of the foshion- 
piece will be described, and will be found situated ib the best manner 
possible to answer the belbra^mentioned purposes. 

The cant of the fashion-piece being represented, we may now easily 
determine on the cant of the other titnbers ; let timber 29 be the forcni6st 
cant limber in the after body, and draw in timber 28 in pencil; then ob- 
serve how many timbers there are to come in between 28 and the fashion- 
piece, which you • will find to lie eight In numtier, vis. fiO*, 30, 31, 32, 33, 
35, and 30; then, with compasses, divide the distance between thn^ 
ber 23 and the fashioii'|>iece on the middle line, into sevas^dMsions ; pro* 
ceed tlien to do the same on the main lialf-breadth line; and, by drawing 
straight lines (Vom the divisions on the half-breadth line to their corre- 
sponding divisions at the middle line, the cant timbers of the after body 
will be represented. 

• The line drawn for the cant of the iashion-pietee represents the aftside 
of it, which comes to the end of the transoms; but, in order to help the' 

conversion with regard to the lower transoms, there may be two more 
fashion-pieces abaft the former; therefore, the foremost fashion-piece, 
or that which is already described in the half-breadth plan, only take the 
ends of the three upper transoms, which are the wing, tilling, and deck 
transoms; the middle fashion-piece takes the four next, and the after 
fitehkm-pieee the lower ones; therefore, set off in the half-bieadth plan, 
the siding of the middle and after finhlon-piece, which bney be thirteen 
indies each; then, by drawing of lines, parallel to the foremost fashion* 
piece, at the aforesaid distance from each other, the middle' and ajfler 
fashion-piece wi!! he represented in the half-breadth plan. 

The fashinn-})iecrs and transoms vet remain to be represented in the 
sheer plan ; in order to which, determine on the number of transoms re- 
quired; these, may be five tn number below the deck transom. IMiw' 
them in pencil, bejginning with the wing, the upper^deof which is re- 
presented by a horizontal line at its height; 9fiia its silling below that, 
and draw a horizontal line for the lower edge. 

The filling transom follows, which is merely for the purpose of filling 
the vacancy between the under edge of tiie wing transom and upper part 
of the deck plank ; therefore it may be represented by drawing of two 
horizontal lines for the upper and lower edges, leaving about two inches 
between the upper edge and lower edge of tlie wing transom, and foiur 
inches between the lower edge and the gnu-deck pbmk. * The deck* 
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transom must be regulated by the gua deck, letting the under side of tlie 
gua deck plank repreient the upper iide of it, and setting off its siding 
bebir tiMt, the under edge may be drawn m alio; the traMoms below 
the deck may all be sided equally, whicb may be eleven iitches ; th^i 
must also have a sufficient distam e between them for the circulation of 
air to preserve them, as those timt^ers are more diiricuU to shift than any 
oChecs in the ship; thefefare, Mt them off to to have afaoot three inchca 
distance between each; and, by draving haruoatal Jinei at their difoent 
heights, they will be represented. 

The transoms being now drawn in pencil, wc must proceed to find tho 
kngth of them as they appear in the sheer plan, in order to draw them 
in bfc; we iMnt, theieftire* deicribK Ae thwartship appearanoe of. the 
fashion-pieces as they appeor ia the iheec plan, by which the ieogth of 
the transom will be determined. 

The fiyremost fashion*piece may be first described, as that reaches 
above the upper tramone; in order to which, draw in the sheer pfaw » 
lafident number of horizontal lines; or, as the water lines are horiawtaiy 
they will suffice, only by drawing one horizontal line between the upper 
water line and the wing transom, and one above the wing transom at the 
height ymi intend the head of the fashioo-piece should ma, which mqr 
befiom thfce to five feet; then take the hcigfals of thoie two hw fa aml 
Goes and transfer them to the body plan ; and then run theip in the half- 
breadth plan, ill the same manner as the water lines; then, where the 
line drawn for the cant of the fashion-piece in the half-breadth plan in<- 
tanecls the horiaoatal line for the head of the feihioo>pieoe, vqoare it up 
to the said horizontal line in the sheer plan, making a spot; square up^ 
also, the intersection of the cant line with the horizontal line for the wing 
transom in the halt-breadth plan, to the corresponding line at the wing 
baosora in the sheer plan; then, square up where the cant line in the 
hilf^Muadth pfam inleneeU the homoirtal line below the wing traovom; 
and, alsot the water lines, to their corresponding lines in the sheer plan. 
Now, by drawing a curve to pass throui»li the several spots to set olf, the 
thwartiiiiip view of the foremost fashion-piecje will be described, as it 
appears wMen seen in the sheer plan; in tlie tame manner may the mid- 
dle aad after fashlMi-pieces be described, observing to let the middle one 
run up no higher than the under part of the deck transom, and the after 
to the under side of the fourth transom under llie deck; the transoms 
Biay now be drawn in ink as their lengths are limited by the lines for the 
&shion*pieeei. 

The stem post may now be completed, as the fore side of it has not 
yet been drawn in, nor the head of it determined. Take, from the di- 
mensions, iiow mucii the stern post is fore and aft at the keel, antl set it 
eff on the upper edge of the ke»1, from theJine representing the aft side, 
nialEing a spot; then the head of the post inusl be determined, which 
must run high enough to admit of the liehn port transom and the tiller 
coming between it and the upper deck beams; reserving ainnit three 
laches from the underside of tlie tiller to the helm port transom, and two 
nchca between the upper side of the tiller and under side of the deck 
beams. The head of the stern post, therefore, will be two feci nine 
inches above the wing transom. Draw a horizontal line for tlie head at 
that height, and set on it the size of the stern-pust at the place taken from 
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the diiii«iitiom{ then, dnwing a tkraigfat line timce down M tktf tpet 

set off on the keeli (observing not to draw the line through the transoms, 
as it will only appear between them) the fine aide of thestero past ^iU 

be described, and the stem post completed. 

The inner post may be drawn by setting off ill dimension hn wmd 
aft, from the stem post, and drawing a straight £ne at belbiv, OMtinoiDg 
k no higher than the under side of the deck transom. 

The cant timbers of the after body being describetl, and every part 
also which depended on them, wc may now proceed to the cant Umbers 
«f the fero body; id order to which» we iMMt first determine on the fiMW* 
most and aftermost cant thnlier, and likewise on tiie cant of the foremost 
one; therefore, under the considerations explained with respect to the 
after body, the foremost cant.timiier wiii extend as far forward as to be 
named Z. The cant on the middle line may be five fset thiwe iscbet 
abaft square timber X; and, on the main half-breadth line three feet 
nine inches before X, in which situation tlie line may be drawn for the 
cant; the aftermost may he limber p. All may now be drawn in, pro- 
ceeding as before described fur tiiose of the after body, which is spacing 
them ^ equally between the owt timber a, and the tquare timber O, 
both on the main half-breadth and middle line; and, drawing lines from 
the spots on the main half-breadth line to their corresponding spots on 
the middle line; (^Merving to let them run out to the topHimber half- 
breadth line, where it comes wtthootiide the nmin haiflMcadth line. 
• The hawse pieces must next be considered in the hatfJxeadth plan, the 
sides of which may be parallel with the middle line, or canted. Take 
the siding of tlie apron, from tho dimensions, which may be about four 
inches more than the stem, (uulei».s the rabbet be in the middle of the 
stem, then the siduig c»f the apron -can be no more than theelero;) Mt 
off one-half of it parallel firom the middle line, drawing a linefincmi the 
main half-breadth to the foremost cant timber, which will represent the 
/oremost edge of the knight head; from that set off the siding of the 
knight head, from the dimeasifMis, and draw in the aftnde of it: the 
hawse pieces, which are four in number, may then be drawn, by setting 
oflT their sidings, from the dimensions, parallel to the knight head, or -at 
in riate I ; then, by drawing straight lines from the main half-breadth 
line to tlie foremost cant timber, they will be represented. 

In the next place, describe the hawae holei, wbiah shodd be placed in 
svch a manner as to wound the hawse pieces as fittlem potisible ; they 
may therefore be placed so that the joint of the hawse pieces shall be in 
the centre of the holes, by wliich they will only cut half the liawse 
pieces; whereas, were they pbced between the jwnts, they would cut off 
the hawK pieces. Take fiom the dimensions the size of the hawse holes, 
and set oflf the foremost one. or that next to the middle line on the joint 
between the first and second hawse piece, then set oil' the other on the 
joint between the third and fourth hawse piece, and, by drawing lines 
, across the main half-breadth line at their respective places, they wiU be 
represented in the half-breadth plan. Or, to avoid wounding the hawae 
pieces, have middle pieces sided six inches less than the holes; then, by 
cutting three inches on the sides of the hawse piece between the ItoJes, 
those hawse pieces, being sided more, are voiwded proportiooably, but 
little. 
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The hawse holM should now be represented in the sheer plan ; in or- 
ifer to which, dettmioe ott tlieir phUe tbere; in the aerMly-lbur gon 
ship tihey tm placed between tike ebeeks) tliereifore 9iA otf their diaineter 

between the cheeks, leaving sufficient substanee for the bobter; and^ 
drawing lines parallel to the cheeks for their upper and lower part ; then, 
to determine on their situation agreeably to the half-hreadth plan, set off 
the thickness of the inside and outside plank, the fore and aft way; we 
must then square up, from the half-breadth plan, where they intersect 
the inside and outside plank at the main halNncadth hnt, to the lines 
drawn between the cheeks, in the sheer plan; which will give the true 
situation the fore and aft way ; then» bj drawing them chrcnlar, agreeably 
to the spotsi set off» they will be represented as they appear ticked in the 
sheer plan. 

The apron may be drawn in the sheer plan, setting off its size fore and 
aft from the stem, letting it come down so as to scarph about two feet 
higher than the foremost end of the fore foot, by which it win give shift 
to the scaiphs of 'the stem, and so continued up to the head of the 
• stem. 

The cutting down slioiild next be drawn; therefore take, from the 
table of bodies, the different heights there expressed, and set them off 
from the upper edge of the rabbet of the keel on their corresponding 
timbers in the sheer plan; then, by drawing a curve to pass through the 
spols'sct off fosm the inner post aft to the apron forward^ the cutting 
down line w9l be repiesnted. 

To describe the limber-strake, draw a line parallel to its thickness, as 
iu the dimensions, above the line representing the cutting down, which is 
eight inches. Thus will the limber-strake be described, from which the 
depth in the hold is always measured.* 

it here becomes requisite to observe that the limber-strake, keelson, 
d e nd' wo od koct, and slemson, are not represented in the sheer draught, 
as they would interfore too much with the other lines in that phm. But 
they may be my dearly represented as in the. Sheer Draught, Plate I. 

Proceed now to draw in the keelson, by taking the depth of it from the 
dimensions, which is one foot five inches, and setting , it off above the 
cutting down line; then, by drawing a line parallel to the cutting down, 
the keelson will be described. 

The cutting down fine befaig des c r i be d , we are now enabled to repre- 
sent the knot of the dead wood abaft timber 98, bdng the after floor tim- 
ber: set off the siding of the floor abaft it, and erect a perpendicular line 
in the sheer plan, which will terminate the foremost end of the after dead 
wood ; then, the fore and aft arm of the knee may be half the length of 
the whole dead wood, and the up and down arm reach to the under part 
of the lower transom. 1 he whole knee must be placed in such a manner 
that the upper piece of dead wood shall bolt^over it, and be of as much 
snbilance as the knee itself; therefore, the cutting down line re p r ese n ting 
the upper part of the dead-wood, the knee must consequently be placed 
Ua whole thickness below that line. 

Next draw in the sternson knee, which fays upon the upper piece pf 
dead-wood and scarphs with hook and butt, about twelve feet long, into 
the after piece of the keelson. The up and down arm extends up to the 
upper side of the deck transom also. • « 
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The stemsoR fays agaimt the apron and runs up so as to tenon into 
the under side of the upper deck hook and the heel, and scarphs into the 
fore end of the keelson with hook and butt thcte foet ioRg. ThedimCD* 
ttons may be found in the table. 

The Plan op the Head may be drawn in by continuing forward the 
middle line of the half-breadth plan* Upon it, square down the Ibmiidr 
and afttideof the figiice|NMn the tbeer pho; and, thote lioei, tat 
oflf half the siding of the dguie from the middle line^ as in the table o£ 
dimensions. 

Then draw the main rail to its half-breadth appearance thus: set off 
the siding of the after end of the main rail from the outside of the plank 
at the top-timber half-breadth, at the ioreside of the beak-bead ; and, 
also, the siding of the fore^end fiom the outside of the figure; the fore-end 
being squared down bom the lore part of the haiHNaeket In the sheer 
plan; observiDg, however, to add to the siding the thickness of the 
lining: then, by drawing straight lines to thoie spols» the half^icndth 
plan of the main rail will be described. 

Square clown, from the sheer plan, the head timbers where they inter- 
sect the under side of the main rail to the middle line of the half-breadth 
plan: likewise, square down the fore and aft sides of the lcoight-head« 
and run the hairbreadth line at the upper side of the beak-head and 
thickness of the outside plank. 

Square up, from the middle lino of the half-breadth plan, the head 
beam, so as to let aft about two inches upon the stem ; and, square up, 
likewise, the cross-piece at the foremost bead timber, to which the-mala 
rail is secured by knees on the aftside. 

Parallel to the middle line, draw in half the diameter of the bowsprit; 
then draw the fore and aft carllng^. rather without the bowsprit, so that 
the gammoning may lead down clearly. 

The flat of the head* which is composed of ledges, may next be drawn, 
and the boomkins represented thus: Square down, firom the sheer plan, 
the centre of the foremast, at the upper deck, to the middle line in the 
half-breadth plan ; whence draw out a line forming an angle of 36 degrees 
with the said middle line ; and, upon it, set off half the length of the 
fore yard forward; then square it down tO' the nid^ fine of the half- 
breadth plan; draw in the boomkins parallel to the Hae which forms the 
angle abovementioned, and they will come nearly over the middle head* 
timber, the heels resting against the knight-head ; the leng^ maj be 
regulated by the line squared down from the fore yard arm. 

The seats of ease may now be drawn. Those for the officers are in the 
round-houses; those for the seamen are two on each side afore and abaft 
the boomkuisy and ene on each shie next the fonnd-hoaies. Sometimes* 
' Imtead of the latter* cisterns am fitted* to wash m occMiOBally. Tbeicst 
of the head is then framed inlll ledges as before observed* 

The sheer draught is now completely formed, and every part thereof 
represented, as also the t)ody and half-breadth plans, from which the 
ship may be laid down in the mould loft, and likewise the whole frame 
erected. To complete the draughting, there now remains to draw a 
profile of tiie hihoard works* Fhmsof the Dedb* Sic; but* as the use of 
the diagonal lines in the bod^f fdao has ttot yet haaiiuflciBnttyea pl i itdy 
we shall first proceed to treat of ihem. . 
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AM MtPLAWATIOK OF THE N ATVtB AW IMB «P THt DIAGONAL U1IE9 

IN THB BOI^y PkAN. 

Tm diagonal lioa m the body plan afe given in tbe tabia of bodica^ 

merely for the purpoae of #;>rittjiig the body therefrom; but, after the 
body is formed, they are of very principal use; as, at their stations, the 
ribbands and harpins which keep the body of the ship together whilst in 
her frames, are all described, and the heads of the different timbers in the 
frame likewise determined ; consequently it follows that a particular ex- 
plamilioii of them is necessary, as they in the diagonel Ifaiet <nr ribband 
that are used in the laying-off of the ship: we shall theiefcre begin 
vith 

The Lowermost, or number 1, which is termed the Lower Diagonal, at 
which place the lowest bevellings of the timbers are taken; its situation 
M generally in the middle between the keel and floor ribband. 

The Second Diagonal is placed in the midships, about eighteen inches 
in small, and two feet in large ships, below the floor head; it is the sta- 
te where the floor ribband Is plaoed in midships^ and Nkewite the floor 
hirpia Ibrward; there is also a bevelHng taken at this diagonal, all the 
Way fore and aft, from which it is termed the Floor Ribband. 

The Third Diagonal terminates the length of the floor*!, and is there- 
fore called the diagonal at the Floor Head; there are hkt wise bevellings 
taken at this diagonal to as far forward and aft as the floor extends. '1 lie 
jdadng of this diagonal is of tbe utmost consequence to the strength of 
the ship, it Wnff so noar to that part of the bilge which tahes tbe ground, 
that it, consequently, is alwnyi Hable to the greatest strain. It should 
therefore be placed as much above the l>earing of the body in midships 
as can be conveniently allowed by conversion of the timber; but, afore 
and abaft, it is not of so much consequence. 

The Fourth Diagonal is placed in the middle between the floor head 
and fifth diagonal, at which place, a ribband and harpin are stationed 
fan tKe security of* the first or lower ftittoclcs, from which it is termed 
the First Futtock Bibband. There are also bevellmgs taken at this 
diagonal all liDre and aft, which being part of the body where the 
timbers most vary, occasion them to be tbe greatest bevellings in the 
whole body. 

The Fifth Diagonal terminates the heads of the first futtocks, and is 
therefore called the First Futtock Head ; it should be placed at a con*- 
•omnt distance above the §ooK head» In order to give suflident searph to 
the lower part of the second ftittocfcs, wMch is particularly observed in 
the tables of dimensions. BeveUiags for the timbers are likewise taken 
at this diagonal all fore and aft. 

The Sixth Diagonal, called the Second Futtock Eibband, should be 
placed in the middle betvreen the first futtock head and seventh diagonal, 
at which place the ribband and harpin are stationed for the support of 
the scoQod Inltocki. Bevellings are alto likeft at thb diagonal all fore 
and aft. ■ 

1 he Seventh Diagonal called the Second Futtock Head, terminates tHe 
second futtock heads from the fore to the aftermost floors, and afore and 
abaft them it terminates the double futtock head in the fore and after 
cant bodies; -it should be placed in midships as much above the drst 
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futtock Imd, 18 the first ftittock is abdve the floor>liead, by whidi it gins ' 
the same scarph to tlie lower part of the third futtocic as the first futtocic 
does to the second: there wit berelMngs also taken all fore and aft at thit 

. diagonal. 

The Eighth Diagonal is the station for the ribband and harpin which 
supports the third futtocks, and is therefore placed between tlie second 
luttockhaad «id ninth diagonal; it is also a bevelling place, and is 
termed the Thifd Futtock Ribband. 

The Ninth and last Diagonal* called the TUrd Futtock Head, is 
placed at the same distance above the second futtock head, as that is 
above the first, and it terminales all the heads of the third futtocks ex- 
cepting such as come under lower deck ports. The latter must run up to 
the under part of the ports, as no short timbers should, by any means, be 
admitted under the ports, which require the greatest strength that is pos- 
sible. Thn diagonal is a bevdiing place for the heads of the thisd 
fottocks. 

1 he fourth futtodc heads are terminated by the under part of the uppef 
deck ports all fore and aft, and a ribband is placed fore and aft a little 
below the height of the lower sills of the upper deck ports. Another is 
placed in like manner, at the lower deck ports, and one at the top-timber 
line, which, with the ribbands and harpins beforenieotioned,.. keeps the 
whole body of the ship together, and in its proper form and shape. 

It must be observed, that the diagonal lines laid down in the table of 
bodies, will not correspond to what has been said upon the diagonals in 
this chapter, as they were drawn discretionally upon the body for the 
purpo'^e of giving the true dimensions of it; the student must therefore, 
when he has his body drawn in fair, rub out the first diagonals (which 
should only be in pencil) and then proceed to draw in the proper diago* 
oals in red ink, strictly adhering to what has been said on tbe sul^ject 

ADDITIONAL OBSERVATIONS ON THE RISING LINE IN GENEBAL. 

The method of constructing^ the midship floors of some ships, by 
lengthening the radii afore and abaft, is preferable to the rising line as 
used in constructing merciiant ships of burthen, where the radii of the 
floor sweeps all fore and aft are of the same length as at the midship 
bend; betause, by thb' method, every floor from dead-flat is graduated 
by a larger circle. But this method is not so generally serviceable in 
laying-off the ship; because, in any ship constructed by the same length 
of radius, you may venture, so far as the rising line is continued, to lay 
down the body on the mould-loft floor, without running any ribband or 
horizontal lines till that part is finished. Again, this method aflfords a 
gfcater assistance; as, by it, the floors may be nearly constnicied all §an 
and aft, but the floors near the midships only can be constructed when 
the radii of the*^fl<:)or sweeps alter much in their length. 

Neither the rising line nor the half-breadth of the rising would continue 
the curves a#first constructed, if the form of the body were designed to 
be altered in that part. It is evident, then, that the rising line may be 
drawn according to the judgment of the artist in the construction of any 
draught, observing to make it a fair elliptical curve: for much dependa 
IB the constnictioii of the lower part of the body» by Judidously o«iow>* 
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kg the floortweep or halAretdth of the rblng ; for, tbe'more panll^ it 
h kept with the middle Hoe, the leu wffi be the velocltj of the veswl: 
lod, again, the quicker this carve is, the less bearint; will the vessel have; 
and, though it may be supposed, when the rising line is formed, and the 
half-breadth of the rising, it is reasonable to expect a fair draught, yet 
we cannot be certain of its producing that form of body which we really 
intend, agreeably to the use which the ship is designed for; unless, by 
finequently coostniotiog of bodtei, we can form an exact idea before we 
proceed. Therefore we would recommend the young artist to improve 
himself by drawing those bodies trom the dimensions which are constroct* 
etl by the rising-line, and of different properties, till he forms in his own 
judgment a perfect idea of this mode of construction. Then, when the 
draught is finished, the water lines run, and the buttock lines or vertical 
sections are run all fore and afl on the sheer-plan, some room for altera* 
tioot may be perceived; then, you may obierve whether the itdng line, 
and half-breadth of the rising line (or, at it la sometimes called, the nar- 
rowing of the f!oor*sweeps,) correspond with that part which you intend 
to alter. If it be required to make the ship cleaner, lift the rising line, 
and narrow the half-breadth of the rising line; and, where it may be 
required to make the ship fuller, lower the rising line; which sutficiently 
proves, that the rising line is as variable as tlie dilferent forms of the 
bodies; but is yet a very complete method of constmcthig the lower 
part of such ships foir, as require tome praviaon, or'follness of body, to 
assist them v^hen taking the ground. The foither forward and aft the 
body is assisted by the rising line, the more merit there will be in the 
coostrucUoo, and the greater certainty of producing a fair body. 

ft 

INSTRUCTIONS FOR DELINEATING THE DISPOSITION OF ALL THE TIMIIER* 
COMPOSING THE FRAME; LIKEWISE FOR EXFANDINU I HE BOTTO.M AND 
TOrSIDE> BY WHICH THE LENGTH, BREADTH, AND NUMBER, OF ALL 
Taa PLANKS MAT BB KNOWN, &C. 

1. OBSERVATIONS ON, AND INSTRUCTIONS PGR, THE DISPOSITION. 

To give the true shift and appearance of every timber in the ship, may 
perhaps be thought, by some of our readers, to be superfluous; but, as 
our grand object is, to acquaint the young beginner with every thing in- 
teresting in the science, and with the means of calculating evei^ partial* 
lar required in the erection of a ship, we now proceed to explain tbe 
nature and ose of a disposition of the frame, and of the planking ex- 
panded as represented in Plate III. of this work. 

The utility of plans of this description requires but little explanation; 
as it is evident, upon inspection, that they exhibit the disposition and 
shift of every timber and every plank used in a ship, and, conse- 
qaentiy, aflbrd the means, beftirt the ship comes on the stocks, of dispos- 
ing of every ]^eoe to tbe greatest advantage, both with respect to the 
strength of the ship and lo the conversion of the timber ; and, moreover, 
of preparing every piece for its proper situation with the greatest 
facility. 

Without enlarging, unnecessarily, upon these important advantages, 
we shall now give some instructions for the disposition of the tin^i 
beis,-arc. 
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With respect to the frame timbers, it is, in the first instance, of the 
greatest consequence to the strength of a ship, that they should be cut as 
little as possible by the ports on each deck ; and, secondly, that all the 
timber^ designed to make the sides of ports are, or should be, continued 
if poitible» witboot acarph'mg, up to the top of the lide. Tboae tkahm» 
however^ whidi lie io the tudden turn of the body, having too great a 
curvature in their length, and others, which run up to the rough-tree rail, 
&CC. having too great a length to be otberwiieobtainedv must be.admitted 
toscarph. 

In the turn of the body, forward and aft, as the frames are canted, 
there is the less compass or curvature in them, and the beveliings or 
angles approadi neaier to a iqiiaie, which it, of ooane, tlie more fiivoor- 
able to convenioo. The itations of the* timben being kept at the main 
breadth, in order to give them their proper cant, contract the room and 
space on the dead-vood, and recUif e the heels of the dmlicn aooord* 
ingly. 

The frame timbers are formed into bends, in the manner that we have 
already shewn, by the union of the first tuilocks, second or middle fut- 
tocksy third and Ibortb fottocks, with top-tiroben, which are ieverally 
Joinec^ togetlwr and bolted. Sometimes the frame timbctt are ftyed ' 
close together or separated for air; Uiofe that are separated have drj 
pieces of oak fayed between them in wake of the bolts. 

In the disposition of the frames, at their several stations, they should 
stand, respectively, one on each side of every gun-deck port, by which 
the sides of every middle and upper^deck port are likewise provided for, 
Tbiii one lawth fottoclE and one long top-tunbcr will torn the tide of 
every gun-deck port in two-decked thipt, and the tide of every upper- 
deck port in three-decked ihips. A long top-timber and a fuurth fut* 
I tock will, in like manner, make the sides of the middle-deck ports in 
three-decked ships, and the sides of upper-deck ports io those of two 
decks. 

All ships should be as light as possible in their upper works, consist- 
ently witb the services ior which they are Intended; and, at the £ranie 
should not be incumbered with more thort timbert than are absotutdy 
necenary, two short timbert over the ports are sufficient to stand upon 
the sills, and to tpaoed as to receive the bolts of the deck ttandards 
above. 

Those timbers that run up to make the sides of quarter-deck ports, 
forecastle ports, or to the roughtree rail, should, if possible, be made of 
timbers standing upon the uppei^eck.tillt over the uppcv^eck ports. 
The tide akmg the waist, between the ports, may be iilled in with fic 
timber laid iure and aft, and dove-tailed into tbe frames. 

The frame will be sufficiently full, and eveiy purpose answered, when 
timbers are provided to fomi the gallery doors, and to fill in the quarters 
from the after frame to the side counter timbers; and, forward, from the 
foremost frame to the hawse-pieces. 

Ail the timbers in the range of the main and fore channels should run 
up to the top of the tide, and the filling timbert between each frame are 
aU to be equally tpaced between the frames; and, all the openings be* 
twcen the range of the chain and preventer bdtt afe to be solidly filled in 
with dry oak tilling?, at are alto those over ev'ary gun-deck and middle* 
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oeek port» thai there may be solid boring iii wake of the port 
pipes, and roussle lashing eye-bolls, abo behind irni knees and 

standards. 

All scuttles, row-ports, &c. should be considered in the disposition of 

the frame, so that the strength may not be reduced. 

Beginning forward, we shall now endeavour to make every necessary 
observation in regular order. First, the hawse-holes may be transferred 
fiom the slieer^raught, as we have before shewn; then the height of the 
heads of all the timbers may be taken, above the base line in the body- 
plan, and set oflf above the upper edge of the tabbel, opon thehr corre^ 
qiondiBg timbers in the dispo^tion. Curves being now drawn through 
the spots set ort", will shew the heads of each timber in the disposition. 

Next, square up in the disposition, the siding of all the timbers be- 
tween the cant bodies, and, as the upper-deck ports are less fore and aft, 
thsnlhoae of the gun>deck, the upper part of the frame timbers must l>e , 
•epaiit e d at the joint. It is coslomary, to open the joints of the frames 
ftom the side of the keel upwards, having dry pieces of oak fiiyed 
between them in the ivake of the bolts. 

We can now represent every timber; those in the fore square body as 
at 0, and those in the after square body as at (2) having a single timber 
to shift the floors at (1). 1 hose in the fore cant body as at N, O, P, &G. 
and those in the after cant body as at 2 1 , 22, 23, Sec, 

The fourth ftiMocfcs, being the longest timbers in a ship, and^fhrni 
their shape, very dUBcult to be obtaineid of the whole length, especially 
for ships which have much tumble-home, or even long enough to run up 
so as to make the side of the upper-deck ports; particularly forward and 
aft, the sides of such ports; the method, therefore, that wc would recom- 
mend to be adopted when such fourth futtocks cannot be obtained as will 
run uj> to the top of the side, is, to scarph them together with a hook and 
butt, giving shift to the port and each other; or, if preferred, a side 
scarph. 

The third futtocks, that come under the gun-deck ports, are to be con- 
tinued upwards to the underside of the si!!. But, when the third fut- 
tocks, owing to their great compass, cannot be obtained so long, they must 
be scarphed, observing always to get them longer than the regular shift. 

The port-sills may next be drawn: the upper sills deepest where the 
preventer bolts are likely to come. Then the bkicks through the side 
nay be repiesented, that long timbers may not be provided, and after> 
^ards cut asunder by those bloDks. • 

The foreside of the side counter timber may be drawn in from the 
dimensions, and the gallery doors set off from the sheer draught; then 
tile sills and all the timbers necessary to frame the quarters abaft the after 
irame. 

Having provided for all the ports, &c. thus far, it shoidd next be con- 
trived that the timbers which run up aft and forwards to make roughtree 

timbers, timber-heads, or the sides of quarter-deck and forecastle ports, 
should be those short timbers that stand upon the upper sills of the upper- 
deck ports; and, for roughtree timbers, those over the quarter-deck 
ports: as it should be the utmost care of every constructor to design every 
timber to the shortest length admissible; as, in a disposition of this Idnd, 
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lie has every opportunity of so doing ; and likewise of pointing out, waA 
converting to the best advantage, the most scarce and valuable timbers. 

Lastly, the section abaft the stern-post, in Plate I. represents the 
thwartshrp appearance of the air-funnel in the opening of frame 10. 
These Mnnels have been found very convenient for carrying off the foul ' 
air ftom between (decks, may be ptocetTwhefever convenient, be- 
tween the opening! of the timbm ; <o that there be no obstruction ; bitt» 
that the air may panupwardt freely either to the undersides of the sheer* 
strakes, in the waist, and undersides of the lodging-knees elsewhere; 
openings being cut through the inside stuflT, about two inches deep, and 
as much fore and aft as the openings. Advantage of the largest openings 
should always be taken for their admission. 

All that is lequired in fixing the ftinnd, is one siU, let in between the 
timbers at the underside of the gun-deck lodging knee, or upper deck in 
filgates, &c. and another at the underside of the sheer strakes in the 
waist, or underside of the quarter-deck or forecastle lodging knees, as they 
are shewn in the section. The openings may then be paid with pitchy tar^ 
or rosin. 

EXPANDING THE BOTTOM AND TOPSIDE. 

Before we proceed to the expansion of the planking, it becomes necessary 
to make some remarks on planking in general ; as the planking of a ship is 
a branch so very material, that, unless it be judiciously performed, it will 
inevitably be very injurious to, or subversive of, those good qualities that 
might be expected from the superior construction of the ship. The 
planking ought, therefore, to be particulariy well performed ; as, in the 
joining, or proper shifting, fastening, and caulking, the goodness of every 
part of the materials forUiat purpose should, consequently, be vfery care» 
fully inspected. 

The length of plank is a very great object to be considered ; and, in the 
shifting, it is principally to be observed : for, if it cannot be worked up 
to. the wales with the length begun with, (that is, the regular shift kept 
up,) it will make very bad work, and not ble so strong upwards as below. 
It is allowed, and hath generally been found to answer, that if three whole 
planks be wrought between every two butts, and all the butts overlaunch, 
or be in distance from each other, six feet, the planks will be only twenty-r 
four feet long, and the work reckoned very good. We may, however, 
Jiave a very bad shift, and yet have three strakes between every two butts 
pn the same timber : that is, when the butts rise one above another in 4 
regular manner, like steps ; for, as the upper butts, or those in the topside^ 
are the most likely to give way, all below would be inclined to follow ; for, 
if the ship begins to break her sheer amidships, it is most probable that the 
buttsafore and abaft would yield proportionably ; therefore, let one of the 
butts between have a double shift, to extend twelve feet ; then will the 
stepping of the butts, which wc have mentioned, be prevented, and the 
planks be twenty-four feet long. As the work will thus be sufficiently 
strong, this is the rule which is generally followed for shijM of evjery cla« 
in the royal navy. But, as wk plank, having sufficient breadth at 
t|ie tops in that length, ^ bfooroe exceedingly scarce, merchapi shl|N| 
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• JitfC tlie plank shifted of various lengths, aoeoidii^ to it» Uiidoieii, m 
may be sen ia Flate III. and by icfefriBg to dit tobk of dUaaMtoM 

hereafter. 

The Wales must be wrought of such lengths, and the butts shifted, so as 
to give the strongest shift to the ports and each oiher ; and, to assist con- 
venkm, may be wrought aiiclior«tock, or itiH more so, by being wrought 
top and butt. When the wales caniist of Anv Unkn, tbejr havt oftor 

seam in the middle. 

. In determining on the shift of the wales, some of the midship pieces 
should have a three-port shift, that is,shouUl overlaunch three ports, being 
careful in large ships to make one butt answer for Uie pump daie 
scupper. 

, If the vales are to be ^wrought in three itrdGe^ let the two tower . 
itiakn be woited top aiid butt« and the upper take of a parallel 

breadth. 

The Thickstuff, or diminishing strakes, from the lower edge of the wait 
to the thickness of the bottom plank, being of English oak, is wrought top 
and butt ; and should be shifted from ilie butts of the wales to the regular 
lengths of the bottom plank as soon as possible. 

2Xe PM: ^lAe &II1W1 is English oak plank, as low aa the ligbtHvator 
maA, which is the ^bird water line in Plate III. ; and, below that, niagr be 
Bast-country plank of the best quality. The Ei^ish plaok is worked top 
and butt to twenty-four feet lengths at least in ships of war. Now, to break 
the shift, so as to work East-country plank to advantage, requires care; for, 
as just observed, the general shift of English plank is twenty-four feet, 
vhereas Elast-country plank is from thirty to fifty feet ; consequently, the 
hcst way is, to work, a double shift at My or one of forty-eight feet in 
kogtb. It rarely happens that the shift is broken from Engli^ phudi to 
£sit-ooafltry plank without introducing two planks between two butts on 
thesametimber in some places; and, it may be admitted, owing to the 
superior length. Be careful, in shifting the East-country plank, to keep 
the shift as nearly equal as possible, not being confined to button onetim-* 
her ; but, to make an advantage of drawing the butts having no less than 
iixfcetshift. 

East-country pbnk, from ten to eleven inches broad, is wrought witfi Air 
or parallel edges, excepting forward and aft ; ioiri it must be observed 
always to have English oak plank for the foremost and aftermost shifts. 
Four to six strakes next the keel may be of elm or beech. The edges, 
and butts of those in East-India ships, are rabbeted close ; and fio» flannel, 
dipt in tar, is put between. 

Let it also be observed, in shifting the butts, to keep them clear of the 
scarphs of the keel ; and, likewise, that no butt is placed under the 
pumps. 

In planking the foremost end of the bottom, the breadth of the strakes 
niust be considered, and also the shape of the bow, that every strake of 
plank may be brought into the stem ; and every plank should be kept 
from snying as much as possible. But, in full-bowed ships, such as have 
long floors, apd a round or full harpin, it would be impossible to bring 
tvery strake to the stem without too much sny . It is thasr forf eustomi^ 
to ynxk, ifi the bow of such ships, a steeler next under the wale; and, at 
«Tety fourth or iifth strain nest und^ it; by .irhi»h*ma^.jill fhfeslMk^n 
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«luit«ometo'tfte«leiiiiHHbeof MlMeiitbraidMi. In'oitlertotaketlie 
tnyiRit the more, briag the tteeler well forward ; the more so the better. 

In most ships a drop strake, or steeler, under the wale abaft, aansts die 
pianks very much in working at that sudden part of the ship. 

To produce fair edges and facility in working the planks, let the after 
ends of those near the keel be worked broad ; indeed they cannot be 
^norked Coo much to, in order to Mng their edgei iCnight, and out of 
"winding. 

The Plunk of the Topside is gencftlly imni^ht in parallel breadths; 
therefore it had better not be more than eight inches broad, or there- 
abouts. The topside being cut by the ports, drifts, &c. requires the 
greatest strength to be given to it in shifting the plank ; as no butt should 
be placed over or under a port unless there are two planks between. The 
planki In wake of die iMitt-nittl shoeld have a Ihree-port shift* The 
others, afoceand almfty may have a two<port shift. As it is rather stroDgery 
to butt between the porti. It may be allowed sufficient to have a shift of 
five feet six inches where a plank comes between ; or, five feet where two 
come between. But there should not be less than six feet shift where no 
,. plank comes between. The channels and sheer-waies, in large ships, 
should work down to the stops of the ports in midships ; and, where the 
aheer lifts forward and aft, should -mxk down ta as many ports as may 
leave saffielent stop, and aflbrd wood to receive the port hook, letting the 
wood so worked down becontinued six inches each way beyond thestops 
of the ports : thence snape back about nine inches ; but, by all means, 
let planks run through, if they hold but five inches after the slops are cut, 
so as the hooks will clear the seam ; for planks, however broad, working 
down to 4he ports, make that part no stronger than any other. 

Fsrwaid, la wake of the hawse^les, the planki shoidd be so wronght 
as to have the-aeam come in the middle of the holes ; and care must be 
taken that no seams come behind-tbe cheeks. 

The Sheer Strokes, as they are the greatest strengtheners of the topside, 
should have their butts disposed with the utmost care, in order to produce 
the greatest strength between the drifts, and give the very best shift to 
each other. They are wrought of parallel breadths, with hook and butt 
acarphs, siioiit lour ftet ]0Dg,1»etweta the dflils. Those afine and abaft 
may be aqnare, especially behind the channels, which must be of Engltih 
oak. The ethers, owing to their great lengths, must t>e of East-ooimtry 
plank. 

Shifting the butts of the inside planking requires this consideration ; 
that the strings along the waist, and the upper-deck clamps andspirkit- 
tings, should give shift to the butts ou the outside. 

All olamps and spirkittings abete tfie-lower gun-dedc should have three 
port shifts In midships. All chmips should be wrought with hook and 
butt searphs, abont Ibur feet kmg ; spirkittings should be wrought top and 
butt, or anchor-stock, so that no butt shall come behind the ridecs. "One 
butt is to come in wake of the pump dale scupper. 

Clamps of two and three decked ships, above the gun-deck, are some- 
times wrought in two strakes. Spirkittings are wrought in three strakes, 
and-tabled faito'eedi other. 

The chnnytt of the lower deck cannet be wrought ttnirards the after part 
. ff ttt ship aepRMibly to thennge of the deck, so asto admit of the 
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caning home to the limbers, as it would b« found to wound them 
iMiBiich* or iMwhioe ioo great a sny ; th cf d b i e , the ckmpt noil lift 
qpiteaft, with an ctty. flight, and aonwof tha after bcaiM, of cooite, mMt 
cQoieoii theclanqpa. « 

TO EXPAND TUB BOTTOM AND TOPSIOB. 

The evpanding of the bottom and topside, upon paper, so as to be cer- 
tain of the lengths and breadths of the planks, together with the mode of 
disposing of the butts to the greatest advantage, although attended with 
tome InHible, ii nmdi more aidTantageooi than tracting to shifting them 
ontheship^t side; for, v^hen the ship is planking, it is necessary to gild 
the body in a number of places, in order to see what number of strakes 
the bottom will require, that the planks may be worked of an equal 
lueadth^ and finrly diminiahed Ibrward and aft. To do this, wtnh peed- 
sion, staging and much tioubleii reqaired. But, having the bottDU atad 
topside expanded before you, upon a plane, and knowing the general 
Imgths that your planks will work to, you can more conveniently shift the 
hutts, according to the foregoing directions, or alter any one where the 
leagth cannot be obtained without dilBcuity or without inaking bad 
vork ; which could not be so easily performed on the side of tlie lid|i. 

The bottom may be expanded by the ribband lines or water lines, when 
parallel to the keel. The bottom, as represented on Plate III. is expanded 
hy tlie water lines, aithey are generally drawn on the draught. 

Now, from the sheer-draught, Plate I. may be taken the stations of all 
the timbers, and the lower edge of the rabbet of the keel from theaftsidc 
of the rabbet of the stem-post to as far forward as the rabbet continues 
. straight ; likewise the scarphs of the keel ; all of which are to be set off 
cntheplaoof expanioo,'as fhewaon the plale, to internet the taid 
straight line. T^hen, to expand the square bodies, transfer the heights of 
the upper and lower edge of the wales, the sheer-st rakes, upper and lower 
sides of all the ports, the height of the decks at the side, and underside 
of the pUnk-shcer ft«ini the «beer>plan, (Plate 11.) to the bodyiilan. The 
vahi, &e. are now to be drawn upon thehalfbceadth plan ; which being 
(lone, pin to those lines narrow slips of paper, confining them by needles, 
0 forward and thence abaft ; marking, upon each slip of paper, the 
itatiofiof every timber and its respective water line, &c. as girt. 

In the same manner gird the Umber ® in the body^plan (Plale lf.> 
from the inside of the rabbet of the keel to thetop of the side ; then, mark 
upon it all the water-lines, heads of the timbers, upper and lower edges of 
the wales, and ports ; likewise, the decks at the side and underside of the 
piaalttheer. Then square up the station of ®, as shewn in Plate III. ; 
Md, upon that line set up themiddleof (he rabbet, to which spot, fix with 
a needle the spot on the slip of paper that girded 0, and is marked for 
the inside of the rabbet of the keel, laying the edge fair with the line 0 
squared up ; now, qpon that line, mark off from the said slip all the water 
liaei, the beads of the timber^ upper ^ lower edges of the wales, perti, 
fic. In the s^me manner must we proceed to gird every square timber in 
the body-plan (Plate II.), marking thereon the name of its respective 
timber. 1 hen iix. tl)e point marked for the middle of the rabbet of each 
girt, to Un'middle^therabbet ofiH sespudiw timber (PlMalfL). 
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Now fix the girth of each water line to its cm-responding height as 
narieedon 0 ; then stretch etch girth, seeing that kdoemotpiiclMr.ifi 
such a manner that the stations of the timbers, as marked on the girth of 
the water lines, &;c. and the corresjwnding heights of the water lines as 
marked on the girth of each timber, exactly agree, confining them witli a 
needle in that ritoation. At the Uiternectton of each, make dots, which 
win shew the expanded heights and lengths of all the water lines, &c. in 
thtiquare bodies. Fair curves may then be draw* (hnmgh attthoiedotS^ 
which wiU reprearot the s^tare Indies expanded. 

TO EXPAND THE FORE C\NT-BODY AND HAWSE-PIECES. 

Where the water lines, w ale line, toptimber line, &c. intersect the cant- 
timbers in the half-breadth plan, square them up to their respective lines 
io the sheer-plan (Plate II.) then transfer thoae lieights from the sheer- 
platoMroonctpoiiiiiif cant-timbeisiii the iMidy-plan, and then conti^ 
nue, downwards, the heels of the said cant-timbers as low, and as much 
within, the half siding of the stem, as the rabbet, when taken out may 
beanpposed to cut into the side of the stem. Likewise continue down- 
waidt the jomta of the canmimbers in the dicer-pIan (Plate II.) till they 
inteneet the nuddle of the rabbet of the keel and stem. Then, with narrow 
■lips of paper, as l)ofore, gird the several cant-tiinbers in the fore body, 
as shewn in (Plate I.) marking thereon the heel, where it cuts the inside 
of the rabbet, the l>eaniing line, the heights of ail the water ]ines« 
the lowerlattd vpper edges of the wales, tfate ports, &c. ; and, on the fore* 
■MNt cant-timber, the heights of the heels of the hawse-pieces, marking <mi 
each slip or girth the name of its respective timber. Then with other slips 
of paper gird round each water line in the half-breadth plan, (Plate 11.) ; 
*and mark theram the joint of sqaare timlier Mi and the joint of eech canf< 
timber ; likewise mark the intenection of each hawse-piece, also where 
the bearding line intersects the water line, and where the water line ends 
in the rabbet. I he girth at the wales, port-sills, and top-breadth, must also 
be taken, and respectively marked on each girth or slip. 

Now gird another sUp of paper round the cnnre icpieienting the raUiet 
of the stem and keel (Sheer-plan, Plate II.) marking thereon the square 
timber M, and the joints of all the cant-timbers where they intersect that 
line ; mark, also, the height of all th^ water lines, the upper and lower 
cd^ of tlie wales, ports, &c. beak-head, and upper pait of tlie stem. 

Sqaaie up from the half-breadth plan, (Plate II.) where the heels of the 
hawse-pieces Intersect the joint of cant-timber s to its thwartship ap- 
pearance in the sheer^plan ; and, then transfer those heights to cant- 
timber s in tiie body-pUn ; prior to taking tlie girt of that timber s as 
those points will give the heels of the hawBfrfieces when expanded, aa 
ahewn in Plate III. 

The slips or girths of the water lines are then to be stretched as before 
(Plate IIl.)t keeping the spot of square timber M to its respective water 
lineaabcady expanded on that'ttmber. Then stretch the girth taken roond 
the curve of the stem, llxing its spot M at timber M, as shewh in Plate- 
Ill. ; then, confining the heels of the cant-timbers to their respective spots 
qa, the curve of the stem, move the whole together, without puckering, 
till the ^wfont'eiids of the water lines exactly agree with their spots oc< 
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■talioos on the stem ; and, in like mannpT, till the spots made for the sta- 
tions of the cant-tirobers and water lines agree ; tixing them with needles 
tin tlie whole fo«*Mvc«er3r wh«ra veeoddlc»kTlMii mifle on the draught 
(Plate lU) the latewaclie- of aU iheglrthK. Those froin the timben, 
when curves are drawn to the spots, will represent their motHdlng edges ; 
as those from the water iines, when the lines are drawn, will likewise shew 
the water lines as expanded, then by setting off the scantlings of the 
tlaibafi en cwh ride of the jollity cofvei b eh ig dienB theiele^ w9i lepie* 
aent the iMe andaftcr lidei oraUthetfaDbcn. 

TO WAHO TIB Aim eSMT^OOt AMD TBAMMMk 

The expanding of the after cant'body, as far aft as the ftshion-pieces* 
is so similar to that of the fore caiiNMHly» jtlit de mibe d> at to require but 
little additional explanation. 

When the after cant-body is expanded, the openings between the 
timben may be ahewn, by aMat ihadiag; Kkewlae the opening! between 
the hawse-pieoai aid tfaaaaoM when dannij which now only lemam to 
be described. 

Where the moulding edges of the transoms intersect the foremost cant 
Muon-iMeee hi thelM»dy-pian, tabe their dlatanoa* in the diicction of the 

tehlon-piece, from any given spot; then set oflT those distances in the 
direction of the aftside of the foremost fashion-piece (Plate III.) above 
and below the said spot. Then, where the buttock lines, 1,2, 3, 4, and 5, 
in tlie body-plan intersect the foremost squai;^ fashion-piece, level them 
out to cmiB the KMeamt cant liMhi oli«pieoe, and lepretoit them by dots» 
and take their distances from the said spot, in the direction of the fashion- 
piece, setting off those distances from the said spots, in the direction of the 
aft side oitbe foreoiost fuhion-piece» (Plate ill.) which will give the sta- 
tioos of tbebnttodc ihieaon the afbideof the feihion-ptece. 

Now gird slifiaof paper roond the buttock lines, I, 2, 3, 4, and 5, in the 
sheer-plan, and mark on them the sides of (he fashion-pieces, the upper 
and lower edges of all the transoms, (noting the dilTerence to prevent coo* 
fusion), likewiM the margin line where the buttock lines terminate. 

Then, with other tllpa of paper, gird round the nMmlding edge* of all 
the transoms; also their under sides below the wing-transom, in the plan 
of the transoms, marking thereon the several buttock lines, the foremost 
and other fashion-pieces, and inside of the rabbet ot the stern post (which 
will ahew the grealeit lei^haof the planki when expanded, or, aa on the 
ship when wronghL) Then stretch the several girths of the transoms and 
buttock lines, as on Plate III. fixing the spots for the foremost fashion- 
piece to its corresponding spots at the aft side of the foremost fashiixi-piece. 
Then move the giitha till their corresponding spots agree with those for 
the bcrtlock lines and likewise with those for the edges of the transoms ; 
an4» confining them with needles, mark the intersection of each girt. 
Now, by describing curves through the respective spots, the edges of 
the transoms will be shewn, likewise the buttock lines where they intersect 
thetramonM. 

The utmost length of the plaflha round the buttock is now determined, 
by the oMr;^ llM oo the upper side; and, on the aft sidc^ by the rabbet 
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of the post on t he girt of the tranmnk Ik oafy aMnoMualo oOMflile 

the rabbet of the post to the keel. " 

Stretch a slip of paper up tlie rabbet of the stem-post in the sheer* 
plan, (PJate Li.) tlien mark on it the upper and under sides of all the tran- 
toiiif,Uieii9ter]iBeH«rilkthelowredgeoftlMfifaMiirte Tkm 
fix it OB tlw plan of exp«Mioo, <Flil6 lU.) koepkig ipBl ibr the low 
edge of the rabbet, well with the rabbet of the poit on the ilttight line; 
next removing the slip of paper till the spot for the water lines agrees with 
its water liues already there, fix a needle, and move the upper part of the 
slip, without puckering, till the spots for the transoms agree with their 
corresponding spots : a line being then described, to the edge of the slip^ 
will represent the exteot ef the planb bdow the tranMMra. 

The girts of tbft curvet of the tep-4iMber hM^deolBi* ebovt the 
main wale being expanded, in a dfliilir maneer, will give the boundarj 
of the topside to the rabbet of the stem forward, and to the aftside of the 
stern-timhet aliaft ; as, likewi«e^ the eppcr end. iowev edgei of the waki, 
ports. Sec. 

The whole side being now expanded, from the keel to the topside* the 
ptenks may all be diifted agreeably to the foregoing observations ; be« 
ginaiag with the man wale^ or tlie strakes between theweletand the 

ports, as they must give the strongest shift possible to the ports and to 
each other. The sheer-strakes, as before observed, should be scarphed 
with a hook in the middle, and be so disposed xs to give the greatest 
strength to the drifts and each other: the strakes between the wales and 
sheer-strakes may be next divided, as to then: number and breadth ; and, 
iftbekiirirftrahcs,ordMaeneait8lthe maitt«ale,aee thebn«dest,aD* 
gradually diminish in breadth upwards, they wiU be asore easBy obtain- 
ed ; as they are thicker, and make the topside look better'. 

The plan w inch we have described is the only method of ascertaining 
what planks are the most proper to work up or down to the ports, and 
which to cut upon ; for, till this is determined, there can be no certainty 
in shifting the butts ; because, if those planks which must be cut by the 
ports, should be found to be cut too much, or that it ahonid appear batter 
to woffc to the parts with the atralEes next than, tlMs, to avoid bad wovfcy 
*or introduce very long planks, soine of the butts will want shifting. Here 
may be seen the great utility of expanding the topside ; for, if tbcK 
things are not considered before the work beloo^iiuiulvanoed, an indifle- 
rent shift will probably ensue. 

When there are three strakes between any butt, over or under a port, 
the butt had better bebrought to fasten upon theframethatmafccsthepoit. 

The toeger the planks are shifted, the stronger will be the t opsid e ; but 
i|ie general length of planks nuntever be oomSdered ; because,< wlien the 
ship wants repairing, planks must be cut on purpose, and green planks 
will be worked where seasoned planks only ought to be used. We have 
been the more particular in explaining the shift of the topside, because the 
strength of the sheer, in every ship, depends, principally, upon the shift 
of the planks above her seat in the water ; and, as the butts mthe clamps 
and spirkittings should be shifted as dear of the butts on the ontiide as is 
possible. 

• N- Bb To olitain the expansion of the foregoing lines, those Ml 
now remauttDg on the draught were iolerted in pencil only. 



INSTRUCTIONS FOR DELINEATING THE INBOARD WOKK8, WITH O^SUl* 
VATIONS ON THE INBOARD WORKS OF SHIPS IN GENERAL. 

Draughts of the outboard works being now constructed, and every 
part described requisite to the putting the ship in her frames and plank' 
ing. we now proceed to fonn a draught of the cavity of the ihip, or In- 
iMMMd Wori^iamd^aiMiiiiarattocKblWl attddiifo* 

SoOMtMn tli0 inboird imiiki are drawi in the sheer draught ; bul^ 
Mvhen so drawn, they generally tppeftr much confused ; it is tlierefoce 

the best and easiest method to appropriate a draught to that purpose, by 
which every particular will be more clear and conspicuous. And whea 
this be <irawo, the artist will not be uudec the necessity of working from 
hit priof ipd 

TheC^Migliftaf llttIata0dWodci>Flal9lV. oC Ibii work, will gif» 

the reader a correct idea of all the pardculais which it is designed to ex- 
hibit. To this plate Jm «iU find it tmmuy to wfm tbrougbout the fal- 
lowing instructions. 

For the construction of the draught, take, in the first place, finom the 
sheer-draught, the scale, stem, stem post, counter timbers, keeij cutting- 
dovo Uoe» kedaoo, apron, tnisoms, fasliion-pieces, decks, wmi centres of 
tbenasli; alw the driAmrfaiik^hQer aU ibreMd aft, the Jpiato of tb* 
ftaiDetiaben,aaMltheport«,wbkk«yi belmdtobc all that is neoca* 
sary liir our present purpoae. 

The beams come now under consideration, and should be so disposed as 
to come one under, and one between each port, or as near as can be to 
answer the other works of the ship, as the hatchways, ladderways, &c. ; 
but, where it happeas that a beam cannot possibly be placed under the 
pott, then a beam arm should be Introduced to make good the de» 
ficiency. 

To draw the beams in the draught ; take the moulding of the lovrer 
deck beams from the dimensions, and set it off below the line representing 
the deck at the side ; then draw a fine line in pencil parallel thereto, 
which will represent the under side of the beams : in the same manner 
draw the underside of tthe beams for the- upper deck, quarter deck, fore- 
cMtkyand foondhome ; then take tbesidbigof the lower deefc beaans,aod 
place one under, and one helweeft, each poft« all fi»e and aft, only draw* 
ing them in pencil. 

Set off the main hatchway, fore and aft, as in the table of dimensions, 
before the beam that forms the main mast room ; theaftsideof tliis beam 
then forms the foresideof the hatchway ; this beam may be now drawn in 
ink. And a beam-arm must be introduced in wake of the wain hatchway. 

,The fan halchw^ naj now be delemiuied, the fiwesideof which 
sbonld range well up and down with the after end of the forecastle, and 
fore and aft as in the Table of Dimensions. At the foreside of the fore 
hatchway, the rest of the beams afore the fore hatchway may remain as 
first placed, if the riding bitts will admit of it ; then determine on the 
after hatchway, the fore side of which comes abaft the main mast room. 

The siae of the ladder and hatchways must be governed by the beams, 
9$ when Ihcve isoane a.|paod shift of beams they shoold never b^ altered 
fee kdder an4 hi^chiitay^ uakm foe dbe three principal hatchways. 
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which must always be of a proper tiie, according to the tixe of the ahipyU 
given in the Table of Dimensions. 

The after or main jear capstan must be placed between the two hatch- 
ways last described, and the beams abaft may stand as they are already 
pliiDed, TCOoUecting only the tSUmi^m of tke nlasii mMt 

The riding bttti or w indt w i may now be placed, letting the foradde of 
them come agaimt the aftddeof a beam, and the foreside of the foremoit 
ones against the next beam, but one forward. The deck breast- hook 
should also be drawn, which may be as broad as can be gotten the mould- 
ing way, and sided agreeably to the dimensions. 

The gun or lower deck-beams, knees, &c. being described, we shall now 
pioceed to the upper dedc ; the prt a ant i o n t idkeady nMntkwed In spacing 
tbe beama must be talrcn^ upon* all the deekt that have ports ; onlj ob- 
aenring to keep the beams upon one deck as near as can be over the beams 
on the other, ibr the convenicnooof piUarag, aa' they •will then si^port 
each other. 

The hatchways are now to be considered, placing them all exactly 
over those on the lower deck, so that, consequently, where (here is a beam 
arm on the lower deck; thete ffiinft Ohewisa begone above it on the upper 
dctk, and the same on the middle deek in the three decked ships. It 
commonly happens, in ships of the line, that there cannot be a whole 
beam betweoi the deck breast-hook and the beam that supports the step 
of the bowsprit, because the bowsprit passes down through that place ; 
when it so happens, a beam ann must be so placed as to let the end come 
equally between the beam and the breast-hook; but, in ships whose 
bowsprit will allow of a whole beam, the ports and the rast of the beams 
must be coiMolted, • In order to space it; and/when it so happens that 
the fbremaat comes In wake of n port, n beam ann anMy necosarilj, be 
introduced. 

Having spaced the beams of the upper deck according to the disposi* 
tion of the beams below, the ladderways should be so contrived, that in 
ships of war there should be one next abaft the fore hatchway, which is a 
single ladderway, and one next albie the main batch, which is a double 
ladderway, tbe ladders standing the lore and aft wmy ; and, likewise one 
over tbe cockpit, oorrespcnding with that on the tower deck. 

I'he next ob||ect to be considered are the capstans in line of bottle 
ships ; the after one is placed on the lower deck, and its barrel passes 
through the upper deck to receive the whelps and drumhead there, it 
being a double capstan. In three decked ships the upper part of the 
capstans is on the middle deck. Frigates, or small ships, have only one 
capstan, the upper part of which Is placed on the <|uarter deck. The 
ibrejear capstan should be fixed in the most convenient place tp admit 
of its being lowered down to the orlop, out of the way of the long boat ; 
therefore it may be placed abaft the ladderway at the fore hatchway. 
The beams on each side of it should be placed exactly over or under the 
beams on the other decks, and should be at a sufficient distance from each 
other to permit the drumhead to pass between them. The centre of the 
capstan should then be placed in tbe middle between the beams wbidi 
oompoiefta mm, and & partners should be fitted In such aroanneraa 
to shift occasionally when wanted. The partners on the lower deck, 
wherrin the capstan rteps, must be supported by n pillar on theoriop 



deck, the lower part of which may be filled in an oak chock, that hts in 
tlie step ; so that, when the pillar and chock are takeh away, and the 
capstan is lowered down, that chock aertes as a ^tep for the capstan ; tlie 

two beams on the orlop, having the pillar and chock upon thfm, havei 
consequently, the whole weight of the capstan prcssincr downwards ; and, 
for the better support of them, a carling should be placed beneath the 
fm aad aft way, with three pUiarsi one uifder eafch beam, and one l>e^ 
tween. All these pillars should be stept in the kcfelwn, by which the orlop 
deck will be well supported in wake of the capstan, and the otiier deck4 
hare 00 strain arising from it. in Plate III. the capstan is small and 
iUed with an iron spindle, and w c<nutra«9ted as to shift forward or aft 
vrhea most convenient. The more lalxHious purposes of thdse sort of 
ships being performed by the windlass. 

Now dispose of the fire hearth, which is placed differently accordinir tO 
the size of the ship ; for, in three deckers, it is found most conveiuent to 
phoe it on the middle deck, which of course gives much more room 
ander the forecastle than it would have, were the fire hearth tliere. Id 
all two decked ships it is placed under the forecastle, because, on the main 
deck beneath, the riding bitts are in the way. In frigates and small ships it 
ii fixed vnder the fbrwastle, though confined between the riding bitts; 
ttndbre, in such ships, it slKwld be Icept as near as possible to the aftef 
iWing bitts, that there may be the more room between it and the foremost 
nding bitts, to form as convenient a galley as circtimsfaiu es will admit. 

The main-top-sail-sheet bitts next claim our attention, the foremost of 
vUch hnist h€ placed so as to have its afMde against the ibreside of the 
^Mam abaft the main hatchway, and so as to pass down to the lower deck, 
and there stip in the bearn below. The riiaiii jcar bitts must be [>lace(l 
Bgaiflst the fore side of the beam abaft the ma«t, and step on the beam 
^dov. The cross-pieces to the bitts should be on the for^de of the ibre- 
»iat bitts, an^ ai>aft th« after ones, and should lie in height, from the 
^pper d^ck, about one third of the height between it and the quarter deck, 
<*i«»given in the dimensions. With regard to the heads of the bitts, we 
*lMWld consider the length of the ship's waist ; and, if there is length 
^gh from the forecastle to the foremost bitts to admit of the spare geer 
^hg stowed thcteon, \vithout reaching farther aft, the quarter deck may 
•Tin so far forward that the liead of the foremost l)itts shall tenon in the 
foremtBt beam, which gives the main mast another deck, and admits of 
l^qaarier deck being so mtich the longer ; but, if thei^ is not the extent 
2bove mentioned^ the quarter deck must extend no further forward than 
I'je after bitts, which will tfcnon in the foremost beam ; the foremost bitts 
roost have a cross piece let on their heads, which is termed a liorse, and 
■•I to receive the ends of the spare geer^ 

We may now proceed to the quarter deck and forecastle. The length 
of the quarter deck bdng before determined upon, the first object presenl- 
'og Itself is the beams ; therefore, in placing them, the tlifierenl ladder- 
**)'s, gratings, &C. on the quarter deck should be consulted ; observe 
it is unnecessary to have in the quarter deck, round-house, and fmv- 
^^tcarlings or ledges (except cartings for the hatches.) But, having 
^ carlings or ledges, the deck necessarily requires a greater number of 
otifoi^ and a good rouad'Up : otherwise U would be apt to bend with i^s 
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own wdgtit. The wok appiofed n\e, thareiare, is, to have dooUe tie 
nomber of beams in tbeqmrter deck, as in the upper deek in the sane 
length. If benTy metal it intended to be used on the quarter deck, then 
it will, however, be necessary to frame it with carlings and ledges. 

Proceed now to shift the beams to the greatest advantage, consulting the 
hatchways, ladder ways, masts, bitts, steering wheel, &:c. In respect to 
the ladderways on the quarter decik of all ships, there should be one near 
the lore pait of the gieit cabin for the ofiioeiBy and one on each tide at th^ 
fore part of the quarter deck from the gangways. In every chip of the 
line all the beams from the laddcrway to the four beams before it, should 
be open, with gratings, for the more expeditions conveyance of di^eot 
things in time of action, as well as for air. 

Two scuttles may be disposed, one on each side in the room abaft the 
main mast, (if the main mast happens to come througii the quarter deck) 
Ibr the top tackles to pass through, to hook to the eye bolts driven m the 
upper deck for that purpose. Soittles are also to be Jbrmed on each tide 
the mainmast for lifting the pumps, &c. 

Now dispose of the steering wheel, which should be placed under the ' 
fore part of the round-house. The two beams of the quarter deck which 
come under it should be placed conformably to the two stantions of the 
wheel, so that they may tenon in liieui. It should be observed, that the 
beam abaft, which comes under the screen bulkhead* should round aft 
agreeably to the round of the bulkheads for the support of the aame. This 
bulkhead is sometimes placed abaft the gallery door. 

The forecastle beams should be placed as the works of the deck, as 
the scuttles, &c. will admit. There should be a scuttle for the funnel of the 
fire hearth to pass through, another over the copper to give vent to the 
steam, and one or two over the galley, as the forecastle may admit. The 
fore>top^ail-sheet bitts should be so disposed as for one pair to come on the 
fore, and the other on the ailside of the mast, to let into the side of the 
forecastle beams, and step on the upper deck beams below. The after 
bitts are to cast at the heels so as to lead the tack clear of the galley. 
There must also be a ladderway at the fore part of the forecastle for the 
convenience of the fore part of the ship. 

After these things have been considered, the beams may be placed 
agreeably to them, letting the number of beams be four more than there 
is in the upper deck, in the length of the forecastle ; and, where there 
happens to be a wide opening between the beams, as at the mast room^ 
&c. where a half beam is to be introduced, that will make good the de- 
ficiency. The foremost or cat-beam should be broad enough to take the 
aftside of the inboard arms of the cat-heads, as they are secured upon this 
beam by being bolted thereto ; and, to take a five inch rabbet to receive 
the ends of the forecastle fiat. 

Now proceed to the Bound-House, letting the same obsemitions snffloe 
with respect to the beams as were made on those of the quarter deck; Ibr, 
as the round-house beams are sided less, they ought, consequently, to be 
nearer to each other ; therefore, let the number of beams on the round- 
house be in number four more than in the same length of the quarter 
deck. The round-house should always have a great round-up, both for 
strength and couvcnience. Upon it tiiere must be a small pair of knee 
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hHls on each side of the mizen-mast, bolted through the mast carling^ 
It must also have a companion placed over the middle of the lobby, iS 
order to give light thereto; 

- "With rvgard-to plMiog tlw nmMmm htmuti ire Imsr onljr to attend 

to the foremost stantioh of the steering wheel, and the mizen mast ; as, 
vrht^ the beams which interfere with those parts are properly spaced, the 
rest may be disposed of at discretioni or at equal distance from each 
otiier, letfing tkebean oiAnrHie tcMen ImlldMad bare «proper voiiad aft^ 
agreeMy to*die4)iialler deck beam underneath* 

The upper parts of the inboard vrorks being now described, we inav 
proceed to the lower parts, or those which come beneath the lower 
deck ; therefore in large ships draw in the orlop by taking the heights 
mtbre, amidshiptj and ahaft, between thai and tlw gun deck, from the di» 
mensions, and drawing a curve to pass fore and aft, the upper part of the 
deck will bo represented ; then, setting off the thickness of the plaiik be- 
low the upper side of the beams, the under side of the plank will be re^ 
presented alio. Bet, as thndec^ does not nm quite fornwid or aft 
other decks, we must next determine on the length of it; theiefoie, let 
thr after beam he placed at a sufficient distance from aft, to admit of the 
bread rtxun's being of a proper size for the ship, which w ill be under that 
beam of the gun deck that coines at the second port from aft. 

Theafker bttmbenigdfawntn.pfoceed tospacelbeother beams, placing 
them exactly under those of the gun deck, and that which come^ under 
the second beam from forward of the gun deck may terminate the fore 
part of the orlop. Draw the limber strake, by setting off its thickness 
above the cutting down Hne, and drawing a curve parallel thereto, it will 
be represented. 

The hatchways, &:c. may now be represented on the orlop, with the 
main, fore, and after, hatchways, exactly under thoseof the gun deck. 

Thebulk-heads for the well may now be drawn from the lower deck beams 
to the orlop,and lowered; thence tothe limber strake in the bold they are 
sdid. The steps for the masts may be drawn in by continuing their centres 
down to the limber strake ; and, also, two crutches abaft the niizen step, 
divided equally between that and the after part of the cutting down ; 
the breast-hooks, in number, and slae agreeable to the lableof dimensions, 
may aho be drawn below the lower deck book, and all equally divided 
"between that and the fore step. 

Thus will every part of the Inboard Works be described in profile, to- 
gether with the outboard works, and the body and iialf-breadth plans. It 
therefcte remains "for us only to add an exphination of the methods made 
use of in constructing plans of the decks, fee. in order to exhibit the 
various apartments and accommodations to he erected in tlie internal com- 
pletion of the ship, which is, consequently, given in the following seaioo. 

INSTRUCTIONS TOR DELINEATING PLANS OF THE DECKS, &.C. 

^ FinsT take, from the sheer-plan, the heights, at every limber, of each 
deck at the side, and set them up square, or transfer Uiem, from the base 
fine in the body plan to intenect their ooRcspondingtuBbeitfCpQMatcd ' 
by the ticked curves in the body-pl ni) , PlatcL 
Then, upon the paper kr oadi plan, dra.w a middle an^, horn the 

PS 
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•lieer>plan , square up the staCkHit o£ - all the iqttaie -timbeR. Next take^ 

from the body-plan on Plate II. ; the bttf-breadth of each timber at (he 
height of the deck intended to be drawn ; set this off, on each side of the 
middJe line, at its respective timber and plan; then square down, from 
the sheer-plan, where the deck intersects the aftside of the stem and fore- 
lide of the ftem-port, et the nbbet, upoa the deck plan; and, on those 
lines, set off half of the thickness of the stem and stem-post. A curve 
drawn through those spots will gi%e the boundary of the deck to the out- 
side of the timbers. \N ithin this line set off the moulding or substance of 
thetimbcn, and it will giTe the line by which the length of the beams will 
bedetennined. 

Upon each plan square down, from the sheer-plan, the fore and aftsides 
of all the ports; and from the profile, (Plate iV.) the forcside and aftside 
of all the beams ; then square them athwart from the middle line. 

Ai the fittings up on each deck are Tcry dilfeient, it. becsomcs neoeamy 
to describe each deck separately. But, as the sides of all aie nearly alike* 
it has been deemed sufiicient, in our draughts, (Plates III. and IV.) to give 
one side only. Wherever tliere is a difference, it will be found described 
in these instructions. 

To the middle line of the plan of the Gun, or Lowes Deck, (Plate IV.) . 
square down, from the profile, the centres of the masts, the windlass cap- 
stans, pumps, riding and other bitts, hatchways, ladderways, scuttles, and 
riders. 

Diaw in the mast partnos, placing them on each side of the middle • 
line, agreeably to the dimensions ; and, at the mieen roast, the step only. 
Draw in the riding bitts, on each side of the middle line, with their cross- 
pieces, according to the diniensbns, likewise the standards, the foremost 
of whkh ktm the partners of the Ibieraatt. Befcre the fiiranast it tlie 
manger, which should be as large as possible, reserving room for \hp 
foremost gnn, and of sufficient ijcight under the bowsprit. Ntnv draw in 
the bowsprit step close before the foremast partners. Then draw in the 
framing of the fore hatchway, and tiie ladderway before it, agreeably to 
thedhnensiom. The partners of the Ibfejear capstan may neart be d«a«n« 
placing the coamings equally from the middle line, and sofiiGientiy dear 
for lowering the capstan freely between them. 

The main hatchway may next be framed, agreeably to the dimensions. 

The main jeer and top-sail-sheet bitts are to be reptesentied in thlpa of 
war,- so that OuAr insides may plamb with the centre of the pumps. The 
inner cases of the pumps must not wound the main partners more than can 
be avoided. The rhouings and winches of the pumps and pump-pillars 
may next be drawn. The step and pail rim of tlie main jear capstan and 
the fiaming of the after hatchway. 

On our plan of the lower deck, Plate IV. we have endeavoured to shew 
the nature of framing the deck, and have likewise represented the knees. 

The Carlings are also shewn in tiers, as directed iji the table of dimen- 
sions ; as, likewise, the ledges. 

The pfainof the Uma Deck, PtatellL comes next under consideration, 
therefore, on this plan, square down to the middle line, in the first in- 
stance, from the profile, the centres of the masts, the capstans, the bitts, 
hatchways, ladderways, &c. 

On the'pUn of this deck draw in the plan jrf the beak-head, at oo.the 
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half-breadth plan, Plate I. thus: first, draw in the collar beaiMOr catlings 
at the height of the beak-head, to its <;i(ling abaft th(; fore pnrt of the 
, beak-head, upon which draw in the stantions ; observing to keep the two 
outer stantions to the size of the round-houses, and so that they may be 
kept ftrcflough out for the funoel to ame clear of the side. The third 
ftantioQ fiom the middle line imist be spaced so as to malce the bow^hase 
port. The next stantion within makes the head door ; and, the stantion 
next the middle line is made by the large stantion into which the collar 
carltng is tenoned. On the midship side of the head door is a scuttle over 
vfhlch a liap is hung. The fore tuck leads on board through this scuttle 
to the capstan, occasionally. 

The partners of the foremast may next be drawn in the same manner as 
theoiain part mm on the gon deck. 

The fore hatch and ladderway, as likewise the partners or steps of the 
capstans,roay be represented ; altotheladdenirEj and main hatch, the main 
mast partnen;, and after hatchway, as directed in the table of dimensions, 
likewise the partners of the mizen mast. 

Upon the plan of this deck the flat is shifted, having strict regard to the 
lengths. The flat of the deck, close to the side, in ships of war, is oak, 
which it shifted in suitable lengtht from twenty to four and twenty ftet, 
and anchor stocked, or else top and butt, to assist tbeoonvenionof the top 
end. Between the riders the waterways and first strike are oonsequentlT 
tut off, and abaft the riders are two iron standards. 

From the deck transom to the aft part of the forecastle, excepting next 
the side, this deck is laid with deal ; and much waste would be made if 
the butts were not correctly shifted to their lengths, which will be from 
thirty-she foetto'fortyfeet 

Tlie builB of the bindhig flitikes aretobe so diipteed as to give at much 
shift as possible to the hatchways. The binding ttrakes may be of East* 
count r}' plalik, as Engfish pladc can hardly be procured of the lengths 
required. 

Upon this plan fs to be drawn the plan of the breast rail and foot rail, 
with their stantions. 

Oft each aide of th^ main mast, is framed a flat scuttle through whidi 
the pampg, fce. may be filled ; and, abaft the mast, is drawn de braee- 

bitts. Abaft tiie brace bitts, on each side, is a scuttle made use for lead- 
ing the main top-tackles to an eye-bolt in the upper deck. 

The framing of the gratings and ladderway may next be drawn, a<; di- 
rected in the table of dimensions ; and, abaft these, the bulk-head of the 
captain's cabin. 

Tliere willbeno oocasran for a diMng or planof theround-house ; as, 
besides its beams, tbereare only the ndten-top^ail sheet bitts, a oompankNi 
over the captain's cabin, and the steering wheel, if the rudder head 
ofaosen to ran so high. 

V 
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GENERAL EXPLANATION 



or Tin 

METHODS OF LAYING-OI F, OR OF TRANSFERRING THE 
LINES OF THE SHEER-DRAUGHT AND OTHER PLANS, 
TO THEIR TRUE DLMENSIONS ON THE MOULD-LOFTt 
FLOOR, PREPAHAIORY TO THE, ACTUAL BUlLDlNCr. 

pmmmmmsmmem 

W. bav» tktady s1>ewn» ip a full and copious maonar, tbt mellioda ^ 

delineating the Sheer Drauglit and other plans of a ship. Now, 34 
laj/ing-off in the mould-loft is, in fact, a clclineatioa or expansion of the 
same plans upon ao enlarged scale, the principles of eacU are siniilar^ 
jet U is to be observed, that the present subject will not admit of a 
idear ctfilaaatioD, without the aid of a set of plates upon a scal^ too large 
and expensive to be admitted into this work. We afe therefore, in "this 
case, und^r the necessity of referring the reader to the " Elementa and 
Practice of Naval Arduteeture" noticed at the conclmion. of this volume, 
Hi wbieh this subject, with aU Ua famifiqatiooi, will bo fomid nwst deariy 
and fully explained. 

From a drauglit designed upon paper, for the purpose of laying it 
down, and expanding it to its full size, on the Mould-loft Floor, we 
niNt, in the fiist instance, take off aH i|ia diraepsicHis for laying off liie 
body: and, in the manner that we have shewn, with respect to the di> 
mensionS of bodies in the construction of the draught, take otT what 
scantlings may be wanted, which will be found in the table of dimen- 
sions. These are to be entered in a small book; for, w^e the draught 
used npoo the floor, it would disfigure it very AMich. 

It may, perhaps, be necessary here ta premifie a few observations re- 
lative to the transferring of lines from one plan to another. The three 
principal plans are denominated sheer-plan, half-bre4idth plan^ and bo^. 
piam In order to lM»Ulale the laying off, and to pnxre tbt faitBtsa dc 
correctness of the various curves, ctftain operations are perfonntd, Itf 
Avliicii the lines peculiar to one plan are transferred to, or shewn upon, 
anotlier plan. Thus the lines on the body-plan are transferred occasion- 
ally, some to the sheer-plan, and some to the half-breadth plan; those of 
the sheer and halfbreadth plan are, in like maimer, sometiiites transferred 
to the body-plan: but there is very seldom any occasion to transfer the 
lines of the sheer-plan to the half-breadlh plan, nor those of the latter to 
the former. 1 he sheer-plan is intended to exhibit heights and lengths 
on a perpendicular plane or longitudinal fedbm. The Itilf-bfeadth plan 
^sdubifs half tbe breadtli of thoK beighti and kngthf 911 a boriaontal 
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plane; Md tW body>-pltii ii OMBpomiM of heights, breadths, and 
loigtlMy OB a perpendicular or transverse plane. 1 he lines of the sheer- 
plan arc transferred to the body-plan by means of their heights taken at 
various parts on the sheer-plan, and those same heights, measured off 
as heights upon the body-plan from the base line. If those heights are set 
off successively aloBg the base line in tlie bodj^plan, they form curves, as, 
the main-braKMi and top-timbtr Kne; or diagonalt* as the ribband lines; 

they are set off above the base line, in suocenioii, on the same verticalv 
th^ ascertain the places of other lines on that vertical, as the buttockr 
lines ascertain the places of the timbers. All horizontal lines on the sheer- 
plan wilt be horizontal on the body-plao« as the water lines when parallel 
to the keel. 

The lines of the half-breadih plan are transferred to the body-pkn by 
weans of their dtonees taken at varioas parts fton the middle line on 
Ihe balflNeadth plan, and those tame distances measured off ftom the 
middle Kne of the body-plan, either in a horizontal or diagonal direction. 

If measured off successively along the middle line, they form curves as 
the boundary of tlie floor sweeps. If measured diagonally, they ascertain 
the places of other lines on that diagonal, as the timbers are by the dia- 
gonals. All lines parallel with the middle line on the half-breadth plan 
are equally paralM with, and e^pudistant from, the asiddie line of the 
bodjT'pUHi as the butloolcllnes, 

Monld4ofts are seldom long enough io adnut the laying off of any 
large vessel in one length ; in small mould-lofis they must, of course, lay 
off In three or four lengths. To lay off in one length would also cause 
unnecessary waste of time, for many of the perpendiculars of the fore- 
body answer alike for the after-body also. 

llie MeohHoft Iloor being cleared, we begin by striking a straight 
line firom one end to the other, in distance from the side of the loft about 
as much as the keel is deep. If it will admit of it. 

This line will represent the upper edgcf of the rabbet of the keel, in the 
sheer and body plans, above ivhich all heights are to be set up; and, it 
vill represent, also, the middle line of the half-breadth plan. 

Now, upon this line set off and erect towards the right hand, the fore- 
most perpendicular; from the foremost per])endicnlar set off the station 
of dead*flat, and two or three timbers abaft it. Then strike in the inter- 
med late perpendiculars representing the joints of the frame timbers taking 
their Rom and Space from the draught or table of bodies. 

Having erected the perpendiculars, or joints of the frame timbers, the 
'Stem may be represented in the sheer-plan, and the square bodies laid otT 
according to the method before described, tor drawing the sheer drauglit: 
nothing more being requisite, than to enlarge them to their full size on 
the floor. 

The moulds fat the timbers of ^ Mpiare body being made, the bevdh 
ings may be taken, as till then the timbers which have bevellings cannot 
be cut out. It is a custom with some to have only two bevelling boards, 
one to each body, and so making them very long in order that they may 
take all the bevellings, but this is a very unhandy way in large ships, 
where a great number of people are employed, and being so very confus- 
ed, occasion a great many mMLei. Olhcit will have a bevelling board 
to every ribband and head> which b altegeUier as unhandy at the former 
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method ; for then, when they want the bevellings for one futtock, they 
have to fly to six or seven I)oards before they can have them, besides 
sometimes taking a wrong board by mistake, and by that means spoiling 
the timber. Therefore the method we recommend would be, to have 
one bevelling board for every futtock, and likewise one for the floor&, 
each containing every square timber in the body; the fore-body might 
be marked on one side, and the after-body on the other; then to take 
the bevellings for a floor, or a futtock, it would only be to look for the 
floor or that futtock bevelling board, where the bevellings would all ap- 
pear regularly one after the other at one view, for their respective timbers, 
vrhich might then be taken off with tittle trouble, and it would then be 
impossible to make a mistake, unless one timber were taken for another. 

Provide a bevelling board for the floors, in breadth as much as the 
floor timbers are sided, and in length suflicient to take all the floor be: 
veilings thereon. The first bevelling to be taken is from the cutting down 
line: therefore, beginning at dead flat, we shall And that to be a square, 
and also all the other midship timbers, which may be marked as such 
upon the board ; then, apply the stock of a bevel to the next timber abaft 
(he midship ones, keeping it beneath the cutting down line, and place 
the tongue of it well with the cutting down line, and that will give the 
bevelling for that timber; and proceeding the same with every other tim- 
ber, all the bevellings may be taken, and may then be marked on the, 
board, distinguishing them by writing their respective names upon every 
line; these bevellings will all be standing both in the fore and after hoc. 
dies, and are for the purpose of trimming the throats of the floors. 

In the next place, the bevellings for the outside of the floors must be 
taken, which are always under bevellings in both bodies, in consequence 
of the floors being always placed on that side of the joint that the body 
declines; those bevellings are the lower diagonal floor-ribband> and floor- 
head; and in order to take them from the body plan, proceed as follows: 
the bevelling board being parallH, set otf the breadth of it square from 
each timber aft, on each of the floor diagonals in the half-breadth plan; 
then, take the distance of each spot set off from the middle line of the 
half-breadth plan, and set them ofT on their corresponding diagonals, 
from the middle line in the body plan, making of spots; then take a pair 
of compasses, and place one foot in each of these spots, and sweep the 
other till it touches the nearest place of its corresponding timber, and 
the radius of that sweep will deterniine the bevelling of the timber at 
that place where taken, and shew how much it is under, or within a 
square, in the breadth of the bevelling board ; the bevellings may then be 
taken in that manner for every sirmark upon every floor timber, and from 
thence may be marked on the bevelling board. 

In the next place, provide other bevelling boards, one for each fut- 
tock, and one for the top timbers, observing to let the breadth of each be 
the siding of their respective futtocks or toptimber; then, in order to 
take the bevellings for each, we must act as before described for the floors, 
only observing which futtocks are standing bevellings, and which are 
undir; as those which are standing the breadth of their bevelling board 
must be set off on the diagonal lines in the half-breadth plan, at the fore- 
side of the timber for the after body, and the aftside of the timber for 
Ihe fore body, and vice vend for those which are under. (See Second 
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Futtock Diagonal in the Body and Hal/ Breadth Flan, at Timber H, 

riute 1.) 

Therefore observe, the floors are under, first fiittocks standing, second 

iuttocks under, third futtocks standing, fourth futtocks ui^er, and top- 
timbers standing, bevellings; the bevellings for which, at every diagonal 
9nd every timber, may now be taj^en, and marked on their respective 
boaids, placing one body on one «de, and the other hodjf .on the 
Other. 

The most essential particulars of laying-ofT, with respect to the cant- 
timbers, dilFer from, and arc not explained in, the methods of draughting 
heretofore given ; but the principle admits, notwithstanding, of a verbal 
description ; and, as this is a very material and essential branch of the art, 
"^^e annex the following description and instructions with regard to this 
and some other operations, which wiU^ we doubt not» be highly ac«(^ 
i^lt to ti^; young pfactitloner. 



OF THE CANT TIMBERS* 

In order (o comprehend, clearly, tlie nature of the cant timbers, ob- 
serve, firsll} , in the half-breadth plans of Plate 1. where the cant timbers 
intersect the middle line, at which place suppose them hung in a move- 
able manner, (as a door upon its hinges) and also suppose the Hne drawai 
for the cant timber u, to represent the upper edge of a large surface, the 
breadth of which shall be cc,ual to the line of the cant timber, from the 
top of the ship to the upper edge of the keel; and, supposing the hori- 
sontal view of that sorftce to be represented by that one line, it imme- 
^ntdy follows, that the surface must stand perpendiculariy from the 
upper edge of the keel. If, therefore, we draw the proper shape of the 
cant timber, according to the shape given in the body plan, upon this sur- 
face from the keel to the top of the side (not moving its position) and 
then cut it out, we shall have the time position of the cant timber as ui 
its place on the ship, which will stand in a perpendicular direction. We 
may also, (supposing it to be himg,) sNying it either forward or aft« and it 
will still maintain its perpendicular direction. 

The canting of the timben is of great utility, as it contributes very 
milch to the strength of the ship in the fore and after parts; and, Iil»- 
wise, greatly assists the conversion of the timber. For, in the first place, 
by canting the timben gradually from a thwartship line, we thereby 
bring each timber nearer to a square with the planks of the bottom, 
vhidi is not only better for the security of the planks, but the timbers 
are also more able to bear that security. And, secondly, were all the tim- 
bers to be placed square, as those of the square body, tliough the scant- 
lings of the timbers on a square should be equal to the scantlings of the 
timbers if canted, yet the bevellings of the limbers will be so great, that 
tfie consumption in some places, in order to get the timbers dear of sap, 
«0ttl4 be greater by one half Uiaa that in the timbca whidi arecaoled. 
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TO LAY-OFF THE CANT TlMASBS^ 

The cant timbers may be taken from the Sheer Draught (Plate I.) and 
Rproented in the half-breadth plan, on the ikxir, both for the fore and 
after bodies; their room and space, on the matn4»readth line, may be 

gotcmcd by that of the s({uare timbers; the sides of the ports being con* 
fidercd; but at the heel or middle line in the half-breadth plan, they 
should be placed as near together as they conveniently can be, io order 
to make the bevellings of the limbers as near a square as possible. 

We sliall take the lore body ( Piute I.) and explain the mevliod of lay- 
ing them off by waler4tnes first, as that is the easiest way (supposing the 
-water lines to be parallel with the keel) and best for the student to faMcgin 
vrlth. 

The greatest attention is requisite, in order to prove that the extremi- 
ties of the ship make fair lines on the half-breadth plan, as they cannot be 
altered after the cant timbers are run. Strike some horizontal lines across 
the body plan similar to the water lines in the Sheer Draught, Plate L 
Then lay a thin batten well with each line so struck, keeping one end 
well with the middle Hoe, and mark off all the timbers upon it; 1. 1, one 
or two beyond each cant body; then set off the different spots from the 
middle line on their corresponding timbers in the half-breadth plan, and 
by letting curves pa<;3 through those spots, the water lines will be formed 
in the half-breadth plan: with respect to ending them, that is performed 
in the same manner as the diagonal lines are ended, only with this diffe- 
icnce> that where the half-breadth of the stem or stem-post Is taken in 
the direction of the diagonal Ihie in the body plan, for it is taken level, in 
consaqiicnoe of their level direction the lines being nm and made feir, we 
may now see if the body requires an alteration; and, if any of the tim- 
bers should be found either too full or too sharp for the water lines, they 
must be altered agreeably thereto, acting with the greatest care and cir- 
cumspection, in order to preserve the true shape of the body as near as 
possible; we may also prove the heels of the square timbers in the after 
body, that they may want no alteration hereafter, which must be done bj 
the bearding line; therefore, set off from the middle line in the body 
plan, the half thickness of the outside of the afle^ dead wood, and dra|T 
a line parallel from the middle line, frohi about the height of the wing 
transom, down to the base line, and this line will represent the bearding 
in the body plan; then fix a batten in the direction and well with this 
line, keeping the lower end well with the base line, and mark off on it 
the interMction of all the tiMbers, and then set them off from the line 
representing the upper edge of the rabbet, on their corresponding timbers 
in the sheer plan; a curve must then pass through the spots set off to 
break in fair with the forcside of the rabbet of the stem-post, which curve 
will represent the bearding line in the sheer plan, and the same must be 
performed in the fore body, letting the foremost end break in fair witU 
the aft side of the rabbet of the stem aloft. 

Boty as we cannot be too particular in making those parts of the body 
fiiifj ton the shape of one or two fictitious timbers equally spaced, between 
thetoiMh of the wing transom, and, after timbers 36 in the after body, 
fnd one or two before timber X in the fore body, fUte \, (those parts of 
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the body being proved fair the thwartship way or by the horizontal lines) 
proceed to run some lines to shew the shape of the body iu the sheer 
plan ; or fore Mad aft way, timikr to tbt btarding line ; draw ia the body 
five or six peqiendicular \nm, aqQaUy spaced between the bearding 
and the touch of the wing transom, (which may be found by setting 
pffthe half-breadth of the wing transom in the body plan;) then, take 
the heights trom the base line of tiie body plaii, up those perpendicular 
liaea aa marked is Plata I. to wboe Ibey intencok each of the tiqibcii^ 
and aet them off from the upper adga of the tabhak <m iheir corre- 
sponding timbers in the sheer plan; making spots. To end the but- 
todc or perpendicular lines take odf their distances from the middle line 
io the body plan, aad set Ibem off Ifoin the middle Ime in the Inlf* 
breadth plan, stiihilig of panrilel lines; tliCB» from where the buttock 
lines intersect the margin line of the wing transom in the half-breadth 
plan, s<iuare up spots to the margin line in the sheer plan which will give 
the true ending of those lines, tlien pin a batten to the spots set otf, and, 
at the ending, camiL be toned lepreNntiag the ufaape of the body 
as cut by those lines io the sheer pbn. Then, if the horizontal and per- 
pendicular sections produce fair curves, the timbers in the body will be 
fair, and, likewise, those parts of the diagonal lines in the hairbreadth 
plan ; but, if they require to be altered, the timbcn in the body plan 
must be ahaNd, and also the diagonai Ifaiei agreeably thereto. 

Having proved the body to be fair, we may now proceed to lay down 
tlie joint of m, "which being one of the foremost cant timbers, and much 
canted, will be the more easily understood. Take the distances on a bat- 
Ita, in the meold h»fl, from the middle fine in the balHweadth plan, on 
ihecant fiao representing the joint of u, to where each water line inter* 
sects; and transfer them to the body-plan, by setting them off from the 
middle line on each corresponding water line. 1 iien where the cant 
timber in the half bicadth plan intersects the m^ htiMmmdth line, port 
sill line, or deck line, and top-timber lioe, sqjuare op these pobla to their 
pxiesponding lines in the sheer plan, making a spot at each intersection; 
at which places take their heights and transfer them to the body plan, 
ftriking horizontal lines, which will represent the main and top heights 
ud those betveeo^ an ¥ihich the respective hairbreadth of the cant-4im- 
ber is to be thm^ap^ied; take the main and top half-breadths, port sill, 
or what lines may be run between from the middle line in the half- 
breadth plan, in th^ direction of the cant line ti, and set them off from 
the middle line in the body plan, on their ooncspMding heights just 
drawn. There may be one or i\90 hmizontal lines strock across the 
body plan, which may be taken o(T and run in the half-breadth plan, in 
the same manner as the water lines; after which, they may be taken off 
&om the half-breadth plan, in the direction of the cant timber u, and 
Imn thcnoe tat off on their cot r espondiBg hedaoot^ Imci in the body 
plan. The deck line being run in the Plate, will suffice here in order to 
avoid too great a confusion of lines. The spots which are now set off, 
will give the exact shape of the cant timber, but it yet remains to find 
the exact keeling of it, or termination of the fewer part 

Take, fiom the body plan, the distance of the bearding, or halAthick- 
nesi of the deadwood, fiom the middle Hoe, and let it off fimntiie mid? 
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die line in the halAbreadth plan <»f tfcfe 'eant timbers; striking a straight 
line parallel thereto, which line will represent the bearding or half-thidc* 
nessof the dead wood there ; then, when the line of the cant timberi» 
intersects that line, square it up to the beardinaj or stepping line ir» 
the sheer plan, which height transfer to the middle line of the body- 
plan, drawing there a horiaontal Mne; then, take the dManoe fimn the 
middle line in the hairbreadth plan, to where the cant tintiier 
inteT^ccts the bearding line, in the direction of the cant line u, an(f 

■ set it ofi' from the middle line in tlie body plan, on the horizontal 
Hoe lait di»vo, which will giw tiitf «pot where the heel of the cant tfm- 
ber ends; then, by forming a cunre from that spot through all the other 
spots, the shape of the cant timber will be thereby represented in the 
body plan; and, by proceeding in the same manner with the rest, thej 
may also be described. 

This method of laying down Hbt cant tfaahen it moch the «Miest» and 
fttended with the least trouble; but, if done in this manner, the bodjr 
ought to be laid down as fair as it possibly can be, and the water lines 
should be exactly conformable thereto; for, as the water lines lie in an ob- 
lique •direction fiom the tuabeiiy the feM variatiott would caose^ very 
gnat error in the shape of the cant timbers, when drawn in the body plan. 
"We would not, therefore, reconinicnd this method for the mould loft; for, 
as the diagonal and horizontal ri!:)hands must necessarily be run, it will be 
much better to work from them, as the position of the diagonals are 
■early square fiom the timbers, and thereibre will be km liable to error; 
but the utility of understanding this method of laying-off the cant timbeiw 
by water lines, will be sufficiently seen in the following instance. When 
a draught is designed, ftonv which we are going to build, we may exa- 

* a^e the shift of the timbcrti and may pereeive tome impropriety in the 
long timbers, which may exdte a reasonable apprehension that the timber 
will not prove sufficient to work so long as the shift designed ; the square 
timbers being much more hollow than the cant timbers. Then, the 
water lines being generally drawn in the draught, and the ribband lines 
omitled, we may, fixMn the water lines, lay off the' cant tiAibevs in the 
body plan, as cant timber u (Piute L) and thence be capable of judging 
how the long timbers will agree with the conversion of the timber, or, 
even supposing that the ribband lines were run in the draught, it would 
be much the quidcett method to make uiie of the iwater linet. 

To alMw tlidr ^thwartship view, and how they may agree with the 
ports, &c. square up, from the haif-brcadth plan, the intersection of each 
cant timber with the bearding line, watir lines, main and top half- 
brcadlhs, and port &1U or horizontal tines between, to their corresponding 
lines in the sheer plan; the curves found tbnwgh those spots will give 
tb&r tbwartship appearance at the joints, and their fore and after sides 
or sidings may be shewn by fust striking lines in the half-breadth to their 
siding at the main-breadth, and equally dividing them at the middle line 
or heel, as at u. Then those sides squared up as before directed for the 

joints, and their thwartship appearanoe, will be obtained by formii^ 
curves through the spoto tiius squared up»< as- shewn by Cant Timber^ 
natal. 
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to LAY DOWM THB CANT TMBBBS BY TBB HOEUOMTAI. BtBBAMD UM£S. 

We now praoeed to Uj domm the cant .timben by the horiiontal rib- 

band lines, which is a method ntoct in practice, and that may always be 
depended upon. We shall therefore lay off the same cant timber as be- 
Sore in this manner, which will prove both methods to be correct. Pro- 
ceed to lay off the tibbends horlMotally, in the Mlowhig manntr: Mark 
the distances square from the middle line in the fine body plan, vhevt 
t!k€ upper diagonal or ribband intersects each of the square timbers as far 
all as the foremost square timber of the square body ( Plate J.) on a slip 
of paper or a batten, and then set them off from the middle line on their 
coi i e ap onding tiartien on the halMMreadth plan; then, by ferming n 
cun'e through these spots, the upper horizontal line will be represented • 
in the half-breadth plan; but, to end it, take the height where the rib- 
band line intersects the half thickness of the stem in the body plan, and 
transfer it to the rabbet of the stem in the sheer plan; an^, where that 
height shall intersect the fore part of the rabbet of the stem, square it 
down to the middle line in the half breadth plan. Then, square from the 
middle line in the body plan, take the half-thickness of the stem, and set 
it above the middle line of the half-breadth plan, upon the line last 
squared down ; from that intenection, with compaiaes, sweep an arch to 
the thickness of the bottom plank towards the middle line; the back of 
this arcli gives the endini^, and a line squared out from the horizontal 
ribband to touch the half thickness of the stem gives the appearance of 
the rabbet; by proceeding in the same manner with tlie rest of the dia* 
gonal lines, all the horizontal ribband lines may be deicrilied. 

The horizontal ribband lines being now laid olT, we may, in the next 
place proceed to lay off the cant timbers from them, and, as can( timber 
u laid off by the horizontal or water lines, has a great cant, it will shew 
the nature of laynig them down this way the clearest. Therefore mark 
the distance in the half-breadth plan, from where the upper horizontal 
ribband line intersects cant timber u, square to the middle line, and set it 
off square from the middle line in the body plan to intersect the upper 
diagonal line; at which place, level out a line; titen take the distance, m 
the half-breadth plan, from where cant timber u intersects the middle 
line, to where it intersects the upper horizontal ribband, and set it oflT 
square from the middle line in the body plan upon the line levelled out 
which will give the spot for the cant timber at that diagonal: and, pro- 
ceeding thus with all the other horiiontal ribbands, the spots for each 
will be given at their respective diagonal lines. The spots for the main 
and top breadths and lines between, and likewise the spot for the heel, 
may be found as before described. I'hen, by forming a curve through • 
all the spots, the true shape of cant timber u will be described in the . 
bod) plan, aiid by following the same method with the rest of them they 

may l^e repre5ente<l also. 

When the moulds are made and crossed, it must be observed, that the 
liatlom of the heads and arcs described, are where the lines levelled out 
intenect the lines of the cant timbers in the body, as marked level at cant 

timber u, Plate I. Then rase by, or nail a batten on, the mould, to cut 
off the heel to the stepping line, and side of the deadwood. To effect 
which, set within the bearding line, or.half thickness of the deadwood ou 
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the half-breadth plan, and parallel theretOj the thickness of the stepping 
or heel, say three Inches; tiien, from the middle line in the half-breadth 

pIlDy take the distance to the line last struck in the dircrtion of the cant 
line H, and set it off from the middle line in the body plan upon the line 
levelled out for heeling the cant timber*, and, from that spot, square up a 
Ifaiepanltel to the middle line, which will represent the aide of the dead^^ 
#ood, to which the batten is to be nailed as high as the cutting deiwn^ 
which will also give a s\x)t for the inside edge of the cant timber. 

The cant timbers in the after caot body are laid ofif exactly similar, and 
need not be farther described. 

TO LAY DOWN AND TAKE THE BEVELLINGS OF THE CANT TIMBERS. 

The cant timbers being laid down, we may, in the next place, proceed 
to take their bevellings. A bevelling board must be provided for every 
cant timber, both in the fore and after bodies; the bresdtb of the botrd 
may be as much sa the siding of the third or fourth futtocks; and, of 
a length sufficient to contain all the bevellings which arc abaft the joint 
on one side, and those which are afore it on the other, which will be as 
regular and complete a method as can be adopted. Then, to lay down 
tiiebevdlii^;«f any one timber, say cant timber as in J. striEe a 
line on each side of the joint in the half-breadth plan; and, parallel to it, 
as at K, equal to the breadth of the bevelling board, the line afore it will 
be for the purpose of laying down the bevellings of the timbers which 
come afore the joint, and that ahatt for those which come abaft the joint ; 
then, from where the joint of the cant timber intersects the middle line, in 
the half-breadth plan, square a line which shall intersect the lines struck 
on each side, and we shall find that the foremost intersection will come 
witfioutthe middle line of the half-breadth plan, and the after-one within 
it as at oant timl»er u, Plate I. Then, take the distance fitmi where the 
horizontal ribband lines intersect the lirie struck at the fbreside of the tim- 
ber, square to the middle line in the halfbreadth plan, and set them off 
square from the middle line in the body plan, where they shall happen to 
jntei^ect their respective diagonals; levd lines must l>e strode across the 
diagonals at every spot: because, owing to the great twist the same edge 
may cress the joint of its respective cant timber. Then take the distance 
where the horizontal lines intersect the fore edge of the same timber (but 
in the direction of the cant line) to where the squared line intersects the 
fore edge without the middle fine in the ba1M>readth plan; and aet off 
those distances square firom the middle line in the body plan on their re* 
spective lines levelled out; a spot may then be introduced at the main- 
breadth in the same manner as was done in laying down the joint. To 
gain a spot at the heel, square up the intersection of the fore-edge with 
the bearding-iine, or half-thickness of the deadwood, in the half-breadth 
plan, so as to intersect the bearding line in the sheer plan; then transfer 
that height to the middle line in the sheer plan, and level out a line; 
after whiqh take the distance from the intersection of the square line in 
the halMneadtb plan to where the foee edge cuts the beardingline, and 
set it off square from the middle line in the Iwdy plan, upon the line last 
levelled out, making a tspot: next form a curve through the spots on the 
level lines at the heel and main-breadth, and the shape of the line will be 
described, which will give the beveUiogs for the foreside of the timber; 
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proceed in the same manner with the line abaft the joint, which will give 
the bevellings for the aftside of the timber; then, at the places where the 
<4get «one without the joint of the timber in the body plan, the bevelling 
it to much witboiit ft squaie or standing, and where tiiey come within, 
so much within a square, or under in the bieadtk of the bevelling boani« 
as in Body Plan, Cant u, Plate I. 

Proceed, in the next place, to take the bevellings; to accomplish 
which, we will begin with the Ibreiide of the timber ; the heel beveUing 
mwt fint betake*, which gives the direction to trim the heels of the fut- 
tocks the fore and aft way, which fays them to the deadwood; therefore, 
the outside of the deadwood being parallel to the middle line, we may 
apply the stock of a bcvd well ^th the joint of cant timber «, in the hali^ 
breadth plan, and place the tongue wdl with the middle line, before the 
joint, which will be an iindf r bevelling, and may thence be marked on 
the board; the bevelling of the heel may next be taken to firm ii at the 
outside to the sheer of the bearding line, which must be done as tuUow: 
when the jtrint of cant timber u intersects the bearding Ime in the half- 
breadth plan, square it up to the bearding line in the sheer plan; and, at 
that place, raise a perpendicular; then fix the stock of a bevel to the said 
perpendicular and open the tongue forward till it hes in the direction of 
the bearding line, and tliis will be the bevdltog, which nay then be 
juarki'd on the board. 

To lake the bevellings at t!ie diagonals, fix one leg of a pair of com- 
passes in the joint of the cant timber u in the body plan, when the level 
line intersects, and extend the other leg tu the line representing the fore 
edge-of the timber sweeping it till you get the nearest dkitanoe, and that 
.wUl shew how much the bevelling b witbill or without a square in tlie 
breadth of the bevelling board (as at the upper diagonal, Plate I.) which 
may then be marked on the board; proceed the same with respect to the 
other diagonal lines, and the befdliiq; of each may betaken, and also 
marked on the board ; the heel bevdling had better be obtained by trim- 
ming the outside of the timber parallel to the side cut off to&ya^unsfc 
the deadwood to the thickness of the stepping. 

To take the bevellings at the main and top breadth and horizontal 
Knea, fcc between them, we shall only have to apply th,e sloek of the 
bevel to the jmnt of the cant timber in the half-breadth plan, and place 
the tongue in the direction of their respective half-breadth lines; observ- 
ing, to let the tongue teach forward ; the bevellings for the foreside of the 
ttniier will be under bevellings, unless it be two or three of the lower 
ones, which on acoonnt of the cleanness of this part of the bottom will be 
standing bevellings. 

The bevellings may then be taken for the aftside of the timber which 
will be standing bevellings, but the operation is performed the same as 
the tMrmer only observing, that the square line at the heel comes withui 
side the middle line in the half-breadth plan, Plate L and likewise where 
the bevel is applied to lake the bevellings, its tongue must teach aft; 
these bevellings may then be marked on the other side of the board, and 
the board for that timber will be complete. 

In like manner the bevdlbigs may be taken for all the other cant tim- 
bers, both i^ the fore and after bodies, and may then be niarked on Ihdr 
respective beards. 



m OK THE UTILITY OF THE TRANSOMS. ' 

BefbKtiedifmiwtliMwb|ecl, we imy Kmai1c,UMt tboii wlKruoaUl 

choose to lay oflf the bevelling edges by the horizontal water lioci need 
only take the distances, from where (say) the fore edge, intersects each 
water line, to the square line at the heel in the half-breadth plan ; and »et 
thmi off from the middle line of the body plan on their reqMctite waiter 
lines; and these spots will produce the curves that form the fore edge al- 
ready nin by the horiaontal ribbands, and so maj the other edget be like- 
vrise formed. 

The cant diagonals or harpins are also canted for purposes similar to 
the cant tfanbers. When the moulds are made* aqnare vp the intersect > 

tions of the cant timbers, from where they cut the respective borizontsrt 
ribbands, to the cant ribband, which gives their proper stations on the 
moulds; and a line taught from thence to cut the joint of the cant timber 
at the middle Kne gives the Awartship direction in which the cant timber 
stands, at at cant timber s in the fore body, and thirty-two in the after 
body ; as may be dttrly seen io the half-breadth plan of the cant bodies^ 
Plate 1. 

ON THS UTILITV OF TH£ TRANSOMS, WITH TH£ UAKNER OF LAYIKC 

THEM DOWN. 

The transoms compose the stern frame, of which there are as many in 
general as the form of the body will admit of a kmdly growth; the upper* 
most of them is called the wing transom, and by some the main transoms 
it is the foundation upon which the whole stern is built; (and therefore 
should always be of the best timber that could be procured.) The tranr- 
soms below it are for the purpose of iinishing the after part of the ship, 
termed the buttock, which roust be allowed the s t ro ng e s t method that 
possibly can be ; for all the transoms crossing the buttock, or aft part of 
the ship, and bolting through the stern post, may be esteemed equal to so 
many breast hooks athwart the bows ; and when the planks are wrought 
on the buttock, and the wing transom knee bolted, it certainly may be 
admitted to be a^ strong as the bows, or fore part of the ship's body, 
which is supported by the breast-hooks. 

Take from the draught the height of the transom, and describe them 
on the floor in the sheer plan, strike them also aci'oss the body plan, draw 
also in the hairbreadth plan the round-aft ofthe wing transom, and ninr- 
• gin lines taken from the draught, and likewise draw the round up in the 
body plan ta!<cn from the draur^ht also; then the upper side of it being 
drawn in the sheer, set down below that what the round is, and draw 
another le^el line, upon which square up the touch of the wing transom 
from the half-breadth plan, and from thence draw a straight line to the 
intersection of the upper side with the fore part of the rabbet, which will 
represent the upper part of the aflside of the wing transom in the sheer 
])lan ; then in the body plan set otf below the line for the upper side of 
the transom, the depth of the tuck rail, and describe another line parallel 
thereto, which is called the margin line, as from the upper side of the 
wing transonj to this rail, is always trimmed by one bevelling right across, 
which bevelling is tiie rake of the rabbet of the post ; the margin line 
mytt.then be described in the sheer, by setting off the same depth there, 
and drawing another line parallel to the fimner, and likewil^ draw a line 
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for the fore end of each parallel to the rabbet of the post. The margin 
line should next be described in the half-breadth plan ; by squaring it 
down horn the sheer plan, and drawing it parallel to the wing transom 
time, it will come as much wtthin the line drawn for the wing transom in 
the half-breadth plan, as the bevdUog of it in the ahecr plan Is within a 
iquare in the depth of the tuck rail. 

The transoms may now be laid off from the buttock lines, but if they 
are laid down in the haif-breadth plan, then only half or one side of them 
can be represented; tlie Iwat aletliod therefore will be to lay tliem down 
in nnie confeneni place hy themsdves, M'hereby both sides of them 
may be lepraeoted, and tbne vill not be then such a confusion, hi the 
lines. 

flike fiom Plate II. 6ie half breadth plan, the middle line, main half- 
lacadth line, wing transom line, butlodc Imes, cant line of each fashion 
piece, and as many of the square timbers as come abaft the liecl of the 
fiashion piece, and represent them in some clear place in the nioiiid loft, 
in the same manner as the deck transom is disposed of in the half-breadth 
plan, Plate I. but describing them on both sides of the middle line; this, 
for distinctian, may be termed. Plan of the Transoms: the shape of the 
wing transom is already described, to which the mould is to be made ; 
the tilling transom is next, which lies between the wing and the deck, 
end as it lies level, or parallel, to the upper edge of the keel, the descrip- 
tion of it will suffice for ^'the other teansoms that are under the deck, 
which also lie level ; draw on each side of the middle line in the plan of 
the transoms, the half-thickness of the dead-wood or bearding line, taken 
from tlie half-breadth plan; then the distance in the sheer plan, from 
where the upper ride of the filling transom intersects the foicride of the 
fabbet of the post, to any square timber, and set it oflT from the same 
square timber at the middle line in the plan of the transoms, squaring a 
line acrofli to each bearding line, which line will represent the after part 
•of the filling tnmom at the middle line; then, take the distances in the 
sheer plan-from any square timber to where the filling transom line inters 
sects the difiGerent buttock lines, and set them off from the same timber in 
the plan of the transoms, on their corresponding buttock lines on each 
side of Ihe middle line ; then take the distances from the middle line in 
the body plan, to where the line of the filling transom internets the 
square tindwn, and set them off on both sides of the middle line, on 
their corresponding limbers in the plan of the transoms; next, by letting 
a curve pass on each side of the middle line, from the alLside of the tran- 
som tbroogh the spots on the buttock lines and square tunbers, the upper- 
4de of the filling tfanson, and solikefpise with the others, will be repre- 
■ Banco. 

There should also be spots set off in the plan of the transoms, to prove 
. the intersection of the transoms with the side of the fashion piece, which 
is the end of the transoms; therefore the cant of the foshkm piece must 
}tt had down in the body plan, which is performed just in the same man- 
ner as the rest of the cant timbers; then take the distance from the mid- 
^iiiie in the body plan, to w here the dilferent transoms intersect the 
cant of the fiishion piece, and set them off from the middle fine in the 
plan of the tnunoms, on the cant foshlon {rfoce there, which spots will 
gise the cnet ending of the tramoms at the side of the ftthion l&ece. 

Q 
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OF TAKING THE BEV£LLINGS OF THE TRANSOMS. 

The bevellings of the transoms are generally taken from the buttock 
lines, in the following manner: apply the stock of a bevel to tiie line for 
the upper side of the transoms in the sheer plan, and the tongue to the 
buttock lines, letting the tongue be well at the upper and lower sides of 
the transom, which will give the exact bevellings of the transoms at their 
corresponding buttock lines; then, when the transom moulds are made to 
the lines in the plan of the transoms, the buttock lines must be marked 
on the moulds in the direction they are laid down, which is parallel to 
the middle line. 

When the bevelling* are taken in this manner they may be very exact, 
but it requires to be very particular in applying them on the transoms, 
for the stock of the bevel must be kept in the direction of the buttock 
line at the upper side, and the tongue must teach to the buttock line at 
the lower side, which should be marked there; then when this trouble is 
taken, the transoms may be trimmed to a nicety; but by this method the 
bevellings are confined to the buttock lines, by which means some of the 
lower transoms will not have above one or two bevellings upon them, 
which will not be sufficient to get the exact shape of the under side. 

Therefore, the best method to find the bevellings will be to lay down 
the lower sides of all the transoms, in the plan of the transoms, which 
may be done in the same manner as the upper sides were laid down ; then 
the distance from the upper to the lower sides in the plan of the transoms, 
will shew how much the transoms are under from a square in the depth, 
or siding of them, which must be the breadth of the bevelling board. 

The lower sides being laid down, we may now have an opportunity of 
placing as many bevelling spots on the lower transom as we please, with- 
out any confinement, which may be divided equally between the breech 
and the fashion-piece; then fix one leg of a pair of compasses in each of 
the bevelling spots on the upper side, and sweep the other till it takes the 
nearest distance to the line for the lower side, which will shew how much 
the transom is under from a square at each bevelling spot, in the breadth 
of the bevelling board; in the same manner may the bevelling* be taken 
for the rest of the transoms, except the wing and the deck, which is best 
taken from the buttock lines; the wing transom must be trimmed from 
the upper side to the margin line by one bevelling right across, which 
bevelling is taken from the upper side and the rabbet of the post, from 
thence to the lower side the bevellings must be taken from the buttock 
lines, as before described. Then the bevellings for the deck transom 
may be taken, by applying the stock of the bevel to the hang of the 
deck at the middle line, and the tongue to each of the buttock lines; 
keeping the tongue well at the upper and lower side of the transom; 
which may be applied on the transom, by placing the bevel at each cor- 
responding buttock line, and keeping the stock out of winding with tl>e 
upper side of the transom at the middle line. 

The bevellings for the breech of the transoms must be taken from the 
upper sides of the transoms, and the bearding line in the sheer plan, and 
the ends of all the transoms when moulded are trimmed square from the 
upper side; but in applying the square to tlie ends of the wing and deck 
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tnnsoms, which round up, the stock of it raust 1^ lifted till it lies in an 
horizontal position, and should be looked out of winding with a battea 
at the middle line; then to find the bevelling for the ends of the transoms 
yihen cfit off, apply the stock of a bevel to the upper sides of the tran< 
•oou 'm the body plan, and the tongue to the fine' oif the cant l^hion 
picce^ which will give the bereUing requited; b^t to take the bevelling 
for the end of the wing transom^ we must take the distance square front 
the middle line in the plan of the transoms, to where the end of the wing 
transom intersects the fashion piece, and set it off square from t!ie middle 
line in the botiy plan, on the upper side of the wing tran«)ni, and level it 
out till it intersects the cant fashion piece, from which level line the be- 
Telling may be taken to the cant ftshion piece at befoie;, the bevelling 
lor the end of the deck traivoin may be taken fiom ^ level line in the 
aame manner, but it must be observed in applying the bevel on the wing 
and deck transoms, to lift it up^ as much as the transoms round down at 
the cnditf'aBd look it out of winding with a batten at the middle line. 



to KAT toowir And take the bevellings of rm ha«imibcbi« m 

TUB WATER-LINES, IF HOaUOMTAU 

These hawae-pieces, when in their places, are supposed to stand per- 
pendicular, and their sides to look fore and aft, exactly similar to the 
square timbers, only their sides Iix)king fore and aft instead of thwartships. 
Take the hawse-pieces from the General Dimensions, and strike them in 
the half-breadth plan on tiie iloor, letting their liu^s end against the line 
of the foremait cant timber t as in Plate I. which will represent the heels 
of them; thea the water lines being nm in the half-breadth and sheer 
plans, they may be the level lines for laying off the hawse-pieces by, 
with the main and top-breadths, and likewise another level line too be* 
ween the main and top-breadths. 

Where the foremost cant timber in the half-breadth plan crosses the 
water lines, main and top-breudth lines, and level lines between, square 
them up parallel to any square timber, to their corresponding lines in 
tlie sheer plan; also, where it crosses the beardmg line iH the bauf-breadth 
plan, square it up to the bearding line in the sheer plan, from which let a 
curve pass through all the spots set off on the water lines, &c. and the 
thwartship view of the foremost cant timber will be represented in the 
sheer plan. 

Where the lines for the knight-head and hawse-pieces in the half- 
lacadth phi| ciQM the water lines, maui asd (op-bieaaths, and level lines 
between, square them op to their corresponding lines' in the sheer plan, 
which will give the spots through which the curves are to pass to repre* 
sent the knight-head and hawse-pieces in their proper places, and where 
the lines for the knight-head and hawse-pieces mvf\ at tlie foremo^? cnnt 
timber in the half-breadth plan, square them up to the thwartship view of 
the foremost cant timber in the sheer plan, which v.ill give the heels of 
th^ knight-head and hawse-pieces in jthe sheer plan; and by drawing lines 
thence perpendicularly upwards, will be obtained the direction in which 
the beds are to be cut off to fayagainH the foremost cant timber; then 
by applying the stock of the bevel to the lines of the knight-head and 
hawae-pieo^ ^ thehalf-hreadth plan, and the tongue to the line of the 
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foremost cant timber, the bevellings to be applied to the heels to> 
trim the thwartship way, to fay against the foremost cant timber, mil be 
found. 

The sides of the knight-head and hawse-pieces being parallel to each 
other, and they being supposed to fay close to each other when in their 
places, consequently, the line of one will serve to countermould the 
other, and from thence the bevellings of each may be taken; therefore, 
the bevelling may be taken at every sirmark, (that h at every harpin) 
which must be marked on the hawse-piece moulds, and in order to find 
their proper stations, take off the knight-head and hawse-pieces from the 
half-breadth plan, and represent them as so many straight lines, parallel 
to the middle line in the body plan ; then where the knight-head and 
hawse-pieces in the body plan cross the diagonal lines, take off those 
heights and set off on their corresponding knight-head and hawse-pieces 
in the sheer plan; which will give the proper stations of the harpins on 
the knight-head and hawse-pieces; then fix one leg of a pair of com- 
passes in the lines for the knight-head and hawse-pieces at the different 
sirmarks, and extend the other to the line of the next hawse-piece, 
sweeping it till you have the nearest distance, which will shew how 
much the bevelling is within a square in the breadth of the bevelling 
board, which should be in breadth equal to what its hawse-piece is 
sided. The bevellings at the heel to countermould them must next be 
taken, for which, take the heights in the sheer plan where the knight- 
head and hawse-pieces intersect the thwartship view of the foremost 
cant timber, and set them off on the line of the foremost cant timber 
in the body plan, at which spots erect perpendiculars; then place the 
stock of the bevel against the perpendiculars, and the tongue to the 
line of the cant timber, which will give the exact bevelling to be applied 
on the heel when cut off for the counter moulding of the knight-head 
and hawse-pieces. 

If there was only this bevelling for the heel set off, and another at the 
head for the knight-head and hawse-pieces, the mould of their next 
liawse-piece, by being kept well at the head and heel, and likewise to its 
proper height, would consequently countermould them exactly. 



OF THE 

METHOD OF CONSTRUCTION CALLED WHOLE- 
MOULDING. 

Having now explained the usual methods of forming the draughts. Sec. 
Ave shall describe the method called Whole- Moulding. 

Whole-Moulding is a method of constructing the body of a vessel so, 
that onelnould, made to the midship-bend, with the addition of a floor* 
hollow, will mould all the timbers, below the main-breadth, in the square 
body *. Ships* Long-Boats are now the only vessels in which this method 
h practised ; and of one of these the plan, with an elucidation of the sub- 
ject, may be seen in Plate IV. 

♦ See the article " Whok Moulded," page 141 of this work. 
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The art of whole-moulding depends entirely upon judiciously forming 
the rising line, with iu halfbicndth or nnrowing, which roust ever vary 
Moording to what the boot is designed for, whetlier for burthen or veto* 
Citji for, by wboleHnoillding no more is narrowed at the floor than at 
the jnain-breadth ; nor must the rising line be elevated more than the 
height of breadth, that is, they must run parallel to each other. 

The forming cf the cvirve of the rising line requires some practice, so as 
to answer the end designed: for the draughtsman must comprehend, in 
Ilia mind, both the fonn of tlw ii|idshi|>-bend and of the intended capa- 
city of the boat; by which lie may readily know bow much to lift the 
linng line afore and abafl without lessening too much her internal capa- 
city. See the rising line in the plan of the Long-Boat. 

The depth of the boat is given in the table of dimensions, and the 
height of the main-breadth, at dead-flat, is a few inches below it, and 
continued thence, forward and aft, parallel to the rising line in the direc- 
thnofthe square ttnibert) wUchmuit be so for at the body is intended 
la be whote-moulded. 

Enough has. been already said, on drawing of the other lines, to render 
it unnecessary for us here to describe any others besides those which im- 
mediately relate to whole-moulding. 

The form of the midship-bend is now to be considered; its main- 
breadth, being j^iven in tiie table of dimensions, may be described by 
the s^meot of a circle, whose ndins may be the distance between the 
rising line and height of breadth line, the centre being fixed in the latter 
line, as all above may be perpendicular ; or, as the midship bend in the 
plan of the long-boat, Plate IV. Then, from the side of the keel to the 
back of the curve forming the upper part of the midship bend, may 
^rawn a straight line or a curved line, similar to that in the plate. 

We may now proceed to form Uie other timbers in the body plan thus: 
take the height of the rising line at each timber, in the sheer plan, afoie 
dead flat, and set off those heights and above,, parallel to the base line, or 
upper edge of the rabbet in the fore body: the same must likewise be 
done by the height of breadth-line. Then take ofT the several half- 
breadths corresponding to each, from the half-breadth plan, and set them 
off on their respective heights from the middle line in the body plan. 
Now, let a mould be made to the form of the midship bend, from the 
rising line to the topside and a few inchei above, faying also akmg the 
mmg line: then let the lower part, which is straight, be laid upon the 
several rbing lines, with the upper part just to touch the spot for the hal^ 
breadth on the half-breadth line, corresponding to that rising line upon 
which the mould is placed. A curve may then be drawn by the side of 
the mould to the rising line. In this manner we may proceed so far as 
the rising line is parallel to the height ot breadth line. I'hen, a hollow 
mould mult be made to the curve that completes the tower part of the 
midship bend, iettbg it run some length beyond each vray, as that 
marked Floor Hollow in the plate. This is applied iu such a manner, 
that some part of the hollow may touch the side of the keel and back of 
the curve ^ore described by the bend mould, beginning forward. The 
floor-hollow will always come lower on every timber, till we c^Jiue to the 
paidship timber hrst designed. 

Having thus formed the timben, as far as tl^ yrhole-moulding will 



230 



OP WHOLE MOULbmo. 



terve, (for the after body is formed exactly in the manner just described,) 
the timbers close forwatd and aft are next formed. Their haif-breadth 
are determiMd by the sheer and half-breadth .plansy and are the only 
fixed points through which the curves of these timbers must pass. Some 
form these after timbers before the whole is moulded, and then make the 
hollow mould, which will be more straight than the hollow of either of 
tiiese timbers. Itb indifferent vhich is first formed, or whatmethodi 
used; for, after the timbers are all formed, thougih every one may ap- 
pear ver>' fair when considered by itself, it is yet uncertain what the 
form of tlie side will be. In order then to determine this, run several 
ribband or water-lines; and, if these do not malce fair curves, they must 
be rectified, and the timbeit from them. Tmm thcse/also, the form of 
the tran^oir. may be descrilied, letting the lower end of it be dear of the 
load water-line, that the boat may have no dead water to dnw after 
her. 

This method of whole-moolding will not answer fbr the long timlben 
afore and abaft. Consequently these are generally canted in die same 

manner as those of a ship. 

In order to render this explanation the more complete, we shall here 
describe the manner of moulding the timbers, after they are laid down in 
the mould-loft, by the bend mould, rising square, and hollow mould. 

The same method is used on the ktfl floor as was used in constructing 
the draught; the only difference in this case is, that it is laid olTto its full 
size, and the moulds made to the proper scantling. Now, when the 
moulds are set, as before directed Hgv moulding ot shaping ieach timber, 
let the middle line, in the body-plan, be drawn across the mould, and 
draw a line across the hollow mould at the point where it touches the 
ride of the k'cl. Next, let them be marked w ith the name of each tim- 
ber as shewn in the plate. The graduations on the rooul^ will therefore 
be exactly the same as the narrowing of the breadth. Thus, the distance 
between 0 and F on the mould is equal to flie difliccenoe between the 
half-breadth of the timber F and that of 0. 

I he height of the head of each timber is likewise marked on the 
mould, and also the floor and breadth riimarks* The floor sirmailcs may 
be that point where a straight-edged batten touches the back of the 
mould, the batten being so placed as to touch the lower edge of the keel 
at the same time. I'he several risings of the floor and heights of the 
cutting down line are marked on the rising square, and the half- breadth 
of the keel set ofTfiem the side of it. 

The moulds being thus prepared, as represented in the plate, we shall 
apply them to mould floor timber F. — ^The two moulds being made alike, 
and cro!>sed on the reversed side, lay one upon the other as there shewn. 

Having first sawed the timber to its dding (omimonly called* a flitch) 
keep th«r lower edges in a straight line, and move them until each cor- 
responding middle line on the moulds agree; and, likewise, so that they 
may best answer the round according to the grain of the wood. 

llie moulds in the plate are fixed at timber F; bpt, as the middle line 
on the lower mould cannot be teen, it it best to marie the middle lines 
also upon the edges. 

When the moulds are placed, fix the inside edge of the rising-square, 
to the middle line oa the mould of the timber, and the other edge of the 
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square will represent the side of the keel, which may now be rased upon 
. the piece. Then move the square till the side of it oooms to F oA the 
laoald: then • Hoe being fMed by the tide of it, wiA repment the mid- 
dieofthekeei. Theotherside of the keel most be rosed, after the Mme 
manner, and the point F, crossed on the rising square, lie tnailced on eeeh 
side of the keel, and a line rased across at these points to tepresent the 
upper edge of the keel. From this line the height of the cutting down 
line at F must be set up and squared across, and then the rising square 
may be taken away, and the timber may be rased by the side of the 
OMMld, both inride and oetdde, ftom Uie head to the ikm flirnn^ or it 
may be rased lover if necessary. 

After the sirmarke ind hends of the timbers are matked, the floor 
moulds may be taken away, and then the hollow mould applied to the 
back of the sweep in such a manner that the point F upon it may inter- 
sect the upperside of the keel, before set oil" from the rising square ; and, 
when in this position, the timber may be rased by it, which will complete 
theouMeof thetiariMr. The imide of the timbers may tiktfwfte be 
formed by the holtow mould. The leantliag at the keel it given by the 
cutting down before set off. The mould must be so placed as to touch 
the sweep of the inside of the timber formed before by the tKtat mOuid, 
and pass through the cutting down point. 

In the same manner mould the other arm of the floor, by canting 
the square. But the rising and cutting down must be marked on both 
•idei. 

But, as lie intend th^t only isnc rising squaft shall be oted, the fore 
body is rased on one side, and the after body on the other. It is here 
necessary to observe that, when the square is wanted on the o])po«;ite side, 
it is requisite to chalk, on the edge of the square, the rising and the cut- 
ing down for the timber you are going to mould ; and then to cant the 
square. 

The mooid for moiddiog ttie ftittoekt is made similar to the £dor 
mooMat only it extends upirardt to the top of the sheer. The same me- 

dwd of fixing the rising aqoare for the moulding of the floors will serve to 

mould the futtocks, as may be readily seen in the plate. AVhen the 
inside of the square appears hxed to the middle line on the futtock 
mould for 8; then the hollow mould, applied to the back of the futtock 
mould, in such a manner that the point 8, upon it, may intersect the 
rising of 8 on the square, gim the monldtng of the outside of the 
fottock. 

The inside may be moulded in the same manner as the floors. Before 

the moulds are moved, mark the main-breadth, head, and sirmarks, or 
floor-head, in the same manner as the floors, in order to place the futtock 
to its proper height at the side of the floors, in case they should not be 
required to run down to the side of the keel. 

You may mafcn t«» liittoek roonlds, or croli the fore body on one side 
of the monld and tile aHer body on the other t then, in order tomootda 
fottock for that side wliere the sirmarks are on the onder side, chalk over 
the sirmarks for the required futtock on the edge of the mould ; or, 
make two margins on the edge of the mould, reserving one for tiie 
fore body and the other for the after body^ and reverse t|^em on tlie op- 
posite side, • • . . .'• 
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If the futtocks of the long-boat are only to run down haJf*way between 

the floor-head and side of the keel, the heels should be marked on the 
futtock mould though moulded by the square ; for then the edge of the 
square may be put to the proper mark on the mould for the heels of the 
timbers. 

The use of tlie rinnarln is» to find tbe tnie placet of the futtodD; for, 

as they are cut off short of the keet» they must be so placed that the fut- 
tock and the floor sirmarks may be compared and coincide. Notwith- 
standing which, if the timbers are not very carefully trimmed, the head 
of the futtock may be either within or without its proper half-breadth; to 
prevent which, make use of a half-breadth staff. 

The half-breadth staff may be about three quarters of an inch square* 
and of a oonvenient length. Upon one side of it are to be set off, iiom 
one end, the several half-breadths of all the tinibers in the after body; 
and those of the fore body on the opposite side. On the other two isidea 
are set off the several heights of the sheer, the after body on one side, 
and the fore body on its opposite. Two sides of the staff" are to be marked 
half'breacUhs, and the other two sides, heights of the sheer. 

The staff being thus prepared, and the floor , timbers fiastened on the 
keel and tevdkS acioiB, the fiittocks must next be flMlened to the- 
floor timbers; but they must be set fint to their proper hal^bicadth and 
height. 

The half-breadtli staff, with the assistance of the ram-line, serves to set , 
them to the haif-breadlh : for, as the keel of a boat is generally parallel 
with the horizon, therefore the line at which the plummet is suspended, 
and which is. moveable on the ram-line, will be perpendicular to the keel. 
Whence we may set the timbers perpendicular to the keel, and then aet 
them to their proper half-breadths by the Staff. When the two sirmarks 
coincide, the futtock will be at its proper height, and may be nailed 
to the floor timbers, and also to the breadth ribband, which may be set 
to the height of the sheer by a level laid across, taking the height of the 
sheer by the staff from the upper side of the keel. By these means we 
shall discover if the ribband be exactly at the height of the sheer; and, if 
not, the tme heights may beset off by a pair of compassfs from the le?ei» 
and marked on the timbers. 



PRACTICAL DIRECTIONS FOR THE ACTUAL 
BUILDING, PROGRESSIVELY ARRANGED. 

A SLIP being provided, the blocks are laid at the distance of about five 
feet asunder, to receive the keel, from which the structure is to be raised. 
Each block is laid upon a ground-way in the middle of ^he slip, unless a 
small vessel is intended to be built where the laanch has been laid for n 
large ship. In this case, by keeping the blocks towards one side, the 
sliding planks may be made to answer for that side. The blocks, being 
the fonadation of the whole, must be very cveiiiUy fixed. The tower 
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tkrifaMdd be large, « a btie; and liyed upon the groundways, that 
tiwy may be iteady, with the corneitiniled down. Upon the lower tier 
of bladBi is fayed another tier; and the upper tier is composed of such as 
aic ttwed about sixteen inches broad, from two to three feet long, and the 
upper corners taicen off with a snape endways. These blocks are fastened 
to the lower blocks, with a treenail in each end, and upon tJieni are fayed 
•caps of oakf as broad as the upper tier of blocks, and as deep or deeper 
than the fiitoe ked is thick. The caps are treenailed down to the upper 
Idockt without the lidei of the ked; and they should be dear grafeed« 
that they may split out the easier when the fiilse ked Is put under. 

The height of the blocks and their declivity must be seriously consider- 
ed. These particulars depend wholly upon the magnitude of the ship 
and depth of water it has to launch into. Be particularly careful that the 
fore-foot is kept clear of the after grouodwavs in launching, allowing for 
the setting of the dii^ 

The dedidty of Uodn to hoild upon is generally ftoni three»ibcirths of 
an inch to one inch in a foot. Tlie npper tides of them are made straight 
fore and aft, and level athwartships; sometimes the after blocks are raised 
above a straight, as the great wdgbt of the stem and orerhaoging gene- 
rally settles in building. 

KEEL. The keel is generally of elm, sawed full to the dimensions 
gircn in the TkUes; but, in sawing the scarphs be eareftil to allow thick* 
acsa enough at the lips in addltioo to those in the TaUes, that there may 
be substance sufficient in the scarphs to raise the coaks, which •are from 
one inch to one inch and a quarter thick. The workmen trim the several 
pieces that the keel is composed of, straight and square. The scarphs have 
a coak raised towards the lip, and a coak sunk from half the length of 
the scarph. The breadth of the coaks is one-third of the depth of the 
ked and pUced In the middle. The sevend pieces are iitted together 
and made to fay neatly in the scarphs ; then taken awnder and Iin«] one 
quarter of an inch on the lower edge of one of the scarphs* and wear off 
at three or four inches upwards for caulking. ' ' 

The rabbet for receiving the bottom plank may be trimmed out, leav- 
ing about two feet from the ends of the scarphs for reconciling. 'J'he 
rabbet is lined down from the upperside of the keel to tlie thickness of 
the bottom piank, in the nary; but, in most merchant ships, the rabbet 
Is taken out in the middle of the ked to prevent its canting. Hie 
fibbet is sunk la by moulds.mnde to the shape of the body from the 
mould loft. 

The keel is now placed on the blocks, and tarred flannel laid between 
the scarphs. The scarphs are next bolted; with the upper bolts kept 
just below the rabbet and the lower bolts about four inches up from the 
Jbwer edge for caulking. The keel is then canted for caulking the 
scarphs. After it la canted back, it is set ftir and straight akaig the mid« 
die of the blocks; and, to keep it in that position, treeodls are driven in. • 
The blocks along the sides of the upperside of the scarphs are tbCB 
caulked, and an oak batten, three-quarters of an inch thick* is let in over 
the joint of the scarph with tarred flannel under it. 

DEAD OK RISING WOOD. 1 lie Dead or Rising Wood is of oak 
timber, of various thicknesses, trimmed and fayed upon tlie upperside of 
the ked. The pieces along the nddships^aie of the thickness given ur 
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the Tftble 6€ DimeoikNis, ynd. In* brndtfa, to ovwhang 6ie Jnel aboiil 

two inches on each side. The scarphs give shift to the scarphs of the 
keel, and fasten thereto with treenails. The deadwood afore and abaft, 
for the security of the half timbers, is to be tabled together, and to be of 
such height as to answer with the underside of the keelson and give shift 
to the scarphs of the main keel and to each other, rhis part of the 
detd^wood bdow the stepping ii triBmifld to the 6hape of .the body by 
moulds. 

' The deadwood abtMre the stepping or beatding line is triomied to a 

perpendicular and to a parallel thickness. 

STEM. The stem is composed of two or more pieces of oak limber, 
of the best quality, as shifting it is very expensive. It is tirst sawed and 
then trimmed lo its siding given in the Table of Dimensions, out of wind- 
ing, and then moulded square from the siding to the item mould. The 
several pieces are scarphed together with a hooi[-ooak as tlielDeel; the 
scarph at the loi»er end is trimmed oat to the boxing; the other scvphs 
the flat-way. The rabbet is next trimmed oat, leaVlng wood in the waj 
of the scarphs to reconcile. 

On the stem should be marked, from the mould, the heights of the 
harpins, decks^ cheeks, &c. and a line square from the keel as a guide to 
set it by. 

APRON. The Apron is fifst mwed and then trimmed sMght and 
out of winding to the siding given in the Table of DimensioM. It is 
iayed to the inside or aftside of the stem, to succour it in the scarphs; 
then moulded square to the size given in the Table of Dimensions. The 
scarphs of the stem are then bolted through the stem and apron, and 
clenched thereon. 1 arred flannel being previously laid in the scarphs, 
observe to plaee the botts wiChtn thembbet. 

BOLLARD TIMBERS. The bollard timbers.are seared, then trim* 
med and fayed to the side of the stem, or apron, with the aftside straight 
to fay to the hawse-pieces: then moulded and trimmed to the bevellings. 
I'hey are connected by coaks or tablings to the stem or apron, and boiled 
■wholly through, wherever practicable. 

HAWSE>P1ECES. The hawse-pieces are sawed, then trimmed straight 
to the sidings, as in the Table of Dimenrions, to fay to the IwUard tim- 
bers, and to each other, in wake of the hawse4ioles; then nuHdded and' 
trimmed to the bevellings, and separated above and below the hawse- 
holes for the admission of air, to about one inch and a half. When 
in their places, they are to be bolted to the bollard timbers and each 
other, clear of the breast-hooks and hawse-holes. Let it be observed that 
the hawse-pieces should be so disposed as to be equally cut by the hawse- 
holes. 

STERN POST. The stem-post should be provided for the top end 
' to work upwards, if to be gotten, and mwed full to the given dimensions. 

To trim it, let the aftside lay upwards, and get a middle line thereon: 
set off from this middle line, equally, the siding of the post given in the 
dimensions, and trim it straight through and out of winding. After it is 
canted, the mould will describe the size, the fore and aft way, and like- 
wise the rabbet, the length at the head and heel, and the stations of the 
tnmsomsand topbis. . 

Cntoff tfaeheelialtowiiif Ibr .the kng^ of the tcnQO^ whldi it ont- 
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third of the depth of the keel, and their tirickneai, or athwartshlj^, one 
Ihtrd of the keel; the thfcknes at that |^ce and bfcadth, or ftwe and afl, 
twice their thickness; from the tantar lifee tb taper th iee-el ght hf • of an 

inch each way in the length. 

The rabbet is next trimmed out, at the upper end, to an eqniancfiilar 
triangle, to the thickness of the bottom plank; and, at the lower end, or 
heel, to about a half inch standing bevelling from the aftside of the rab- 
bet. The foreside of the post may then be moulded to the bearding, or 
ahape of the body, on each tide of the mMdfe Mtte, and trimmed Ifcence 
to the depth of the rabbet. The fore and afl tapering of the post may be 
then trimmed to what the keel tapers in the breadth of the post, at th« 
heel, wearing off at the tapering up the back. When the post is trimmedy 
drive an iron hook over the head to prevent its flying. 

INNER POST. The inner post is sawed to the given dimensions, 
then trimmed to its taper, and fayed upon the fbrende of the main post ; 
the head to let up one inch into the underside of the tnnsom next aberre 
it. It is fastened to the main post with treenaib, and a fenon is made at 
the hcc! as on the main post. 

TRANSOMS. The tran<:oms are sawe<i to the sidings as in the 
Table of Dimensions, whether rounding upwards or straight ; and to their 
shape to the moulds. The wing-transom, if sawed only to tiie margin 
bevelling, may be brought in for other uses if found defifictive; tbr tran* 
aoms requhre much trontrte and expence to khifl'them, and the quality of 
the timber ought, therelbre, to be of the best, and quite flee Heom any 
defect whatever. In cooTcatbig the transoms, let care be taken to HOik 
them top and butt. 

The transoms are to be trimmed with the greatest exactness, and then 
let on the post, with scores on each side, of an inch deep or more, ob- 
serving great precision as to letting them down, homing, and position. 
The ends, when cot, are left long enough to tenon, and lace on to the 
litthion*pieces one inch and a half. 

The ends of the filling.transoms may be out with mouths for air, in the 
same manner as beams. 

FRAME TIMBERS. It is of the greatest consequence to the forma- 
tion of the ship, that all the frame timbers should be sawed square, 
but, more particulariy, trimmed teiy correctly to the mouldfaig and be* 
▼eUings. They are mostly sided straight, and out of winding, except 
%here any particular timber requires a cast, to make a port, &c. But» 
with filling timbers, the grain of the wood had better be followed in the 
siding than be grain cut, to make it straight, if the piece should not have 
grown so. The bevellings or windings, as they are applied, should be 
with great care kept out of winding from one spot near the middle of the 
piece* 

The frame thhbers shonld be converted of sound well-grown wood, 
without sap or vein appearing in wake of the ports, and full to their aid* 
ings, so that their scantling may remain after the port is trimmed out. 

Every timber should also be provided to its length; conse(|uently, each 
should stand uf>on its proper head. Or, if one timber happens to be 
short, provide the next long enough to make good the deficient length, 
Iss through-chocks should always be rejected, or only admitted on extra-' 
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ordinary occasions. Tbe heads and heels of all tfae tunbov to haveoM 

third of the substance left the moulding way when trimmed, and the 
seats of the cbod(s should .not exceed ooce and a half the aidiflig of tho 
timber. 

In providing floors, cue should be taken to reverse the butt end of 
each tttooeeding floor; became the tops may toiiiellnieibe.tcaoty; and, 
vhen short of the floor-head, nay be adodtted. If the eeoond futtock luoi 

^wn and meets upon its respective floor. 

Where timbers wind or twist much, as the fashion-piece*, &:c. they 
should be counter moulded ^ especially when the sawyers may be de« 

pended upon. ' 

FLX)OHSf Floors, excepting cant-floors, are generally sided straight 
to the given dimensions, and thM moulded as ibllowi. Say, ibr example, 
one of the midship floo^, which are l e pw s ente d by ® (1) (9), fcc as In 
the sheer-draught, Plate I. Take the two floor moulds and lay them on 
tho timber, placing the end of the one over tlie end of the other, and 
moving them till the middle line of each is exactly well with the 
other, and the under part of both forms one straight line. They may 
be then confined together in that position, either by a nail or gimlet, 
jost to hold them together Ibr the present Next set off, Inmi the 
middle line on the moulds, the half siding of the kcd, at which place 
apply the rising square, keeping the arm which is not maifced weU with 
the lower parts of the moulds ; then to the side of the rising square apply 
the cutting down batten, keeping the lower end of it well with the line 
marked 0 on the arm of the square. We shall now see whether the 
piece will make the floor by moving the moulds downwards (taking the 
greatest care not to alter their position) tOl the line marked dead-flat, on 
the cutting down batten, is well with the upper part of the piece; then. 
If there be wood sufficient at the outside of the moulds at both ends, and 
likewise whole wood below the cutting down, according to the dimen- 
sions, the moulds may be rased by on the timber. Then, by taking the 
floor-hollow, and keeping that line on the lower end, marked for the aide 
of the keel, weU with dead-flat on the rising square, and the other end 
well with the floor mould, the true shape of the floor will be described 
from the head to the side of the keel; and we shall thereby see the size 
and shape of the chocks, .which will be required to make the undersides 
of the floor next to the keel. 

The operations of moulding the floors by this method are all alike, and 
performed just in the same manner as those of dead-flat; only observing 
to leave sufficient wood in the throats of those floors which have beveUk 
ings where the cutting down rises. 

When a frame of battens is made to take all the floors of the square 
body, or nearly so, the floor is moulded by boring holes, with a small 
gimlet, at the sirmarks and head ; and the floor is moulded by its corr6> 
sponding first futtock mould being applied to the holes, as bored. 

The cutting down is marked in the same manner from the mould, and 
the scantlings are next set o(f square from the sirmarks. The lasiide of 
the floor is moulded hy a thin batten tacked thereto^ and thus will •the 
miMilding shape of any floor be obtained. 

After the floon are sawed, as above described^theyaietobeverycor' 
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tfimmbd by the shipwright; fat the truth ind pfecMon of the 
Ikbrte mty he nid Id depend the aocuncy of the fl^^ 

fot into the ribband. 

In trimming the floors, let the chocks be first fayed that make good 
the deficiency of the uinderside next the keel. Then trim the joint-side 
straight and out of winding, as before observed. Tlie joint's side in the 
fan body, is the aflside of the floor, and in the after body, the foreside. 
The floor ii now to be nded ptnM to the joint-side, to ill siding di- 
neniloM; then moulded and trimmed, very correctly, to the beveWngt 
as before described. From the joint-side, the inside of the floor is next 
trimmed to its cutting down and scantling: scores may then be taken 
out, on the underside, to seat them on the dead-wood, observing, to keep 
the given substance below the cutting down; and, that the cutting down 
le net raited to gain that tubttance. la merchant ships the floors have 
•ooNt cot OB theundenide, abottt om ibot^Nit ftom ceofa sideof the fceel» 
to let the witer oome ibedy to the pumpt. 

The RISING FLOORS, particu- 
larly those close aft, are, from 
the acute angle they form, 
very difficult to be gotten; 
and, as a substitute, many have 
been induced to nnlre them of 
three or more pieces called 
made Jtoors, and those aie most 
to be preferred that are made 
the strongest from straight tim- 
ber. Let Fig. 1 . in the mar- 
gin, represent one near aft, 
inth a aim on the lar* 
board side, and the deficiency 
made good by a piece leaipb- 
ed on and bolted. The respec- 
tive first futtock is to be bolted 
fore and aft to both parts. 

Fig. 2. is similar, but more out-square, consequently easier to be ob- 
tained. 

Fig. 3. is composed of two stnii^t pieces, scarphed together hi the 

middle, with a lap scarph. Upon fie foreside of the lap scarph is fayed 
and bolted a chock, extending equally from the middle line; and, in 
depth, from the cutting down lo the upperside of the score; sided the 
same as the lower futtock, whose heel fays with a corresponding scarph to 
the chock, and is bolted as shewn in the figure. This may be deemed 
aoffidently strong tbr this part of the ship. 

' The Ikors, when trimmed, are crossed in their respective siliiatioiip, in 
'iOOfes cut in the deadwood, to the eAct height of the cutting dovim, set 
correctly level, and horned, or squared, from the middle line. In the 
Royal Navy and most Merchaiif Ships, the floors are bolted through the 
keelson and keel. It may, therefore, be necessary to drive a small bolt 
in some of the floors, that they may not rise when ribbauding. Be care- 
fill to place this temporary ftstening clear of the keelson bolt, which is in 
the niddieof the Aoor: o^ wliich. iii better^ dfi?» a temporary eyebolt. 
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band-taught, through the hole in the middle of the floor, aod forelock it 
under the keel; as this hole may hereafter be bored upwards with djuini" 
aufrer through the keelson. The floors may then be ribbanded and 
shored. The shores to be capped, naiied at the head, and oogged a|, the 
lieel. 

FUTTOCKS. XMiferfiUU€h,teomd6rmiddUfutt0eki,ikir4JmiU^ 
JkuikfiUtoekff and top timhen, are tot sawed and then trimmed to the 

given dimensions limiJar to the floors. In the Koyal Navy, the heels of 
the lower futtocks run down to the dead wood; but, in Merchant Ships, 
they are from nine to twelve inciies sliort of the side of the keel, that 
water may not lie above the ceiling. Tlie wood wanting ou the inside of 
the lower futtocks, in the navy, is made good by chocks^ fayed across^ 
Up to the oittbg dowB. 

Tbe timtet that compose a frame, or bend, are hotted togetbcr^ mlhm 
plose or opened, as required; the joiuifide of the second futlDck to the 
joint side of the first or lower futtock, agreeably to the shift or scarph, as 
given in the dimensions. '1 Jie heel of the third futtock joins the head of 
the first or lower futtock, and bolts to the second with bolts of the num- 
ber and size given in the Table of pimensioos. The iron being square, 
the heel of the Iburtb lutlook joini the head of theieomd, and bolts t^ 
the third \ and the heel of the toptimber scarpha en the head of the third 
futtocl^ and is bolted or fastened with treenaili to the fourth futtock; 
taking care that no bolts be driven in wake of the porta or port^iiUi. (Sit 
Midtkip Sections, Plate IJI.) 

The frames, when bolted together, have chocks fayed in the seats at 
the heads and heels, and fsutened with treenails: and, to prevent their 
rtraiainjg, wbcp holiting, quartering is lomctimfet npikd ovier the jomt9 «C 
tfcechoGk^ ana timbers, and » shore, fitted on the inside, or bag of tlie 
frame, and stopt at the head and Jieel with cleats. A chain is then set 
taught round the back of the frame. This should be carefully attended 
to ; for, if the frame be strained in boistingf it* form becomes altered^ and 
the true shope of the body lost. 

The frames are raised into their places by tackles, which are lashed to 
tbeen, or travel upon a ridge-rope. One taclde if applied to the bed of 
tbe frame lo lighten it off tiie ribband, and one or two near the laain 
breadth, and another to tlie bed/to prevent its going too far into the 
•hip. Some cant the frame, and heave up the heel by one of the breadth 
tackles, landing it on the ribband; and, then, to prevent it from going 
too far into the ship, they hiXK a hole, and thrust in an eyeboit, which 
stops it aguinst tbe ribband. 

'IibefrB0iesaaboiilMlai«thQeoiald«aii-ipaled,eitbcrintfae porii 
orattfeeauin-liraadtb. Upo» the cw m iw l e i if awriwd the gdddle line 
and tbe breadth of the fhip at the place of f palmg^ to which the out- 
side of tbe frame must exactly oooform, before the cross-spale is nailed. 
In the turn of the body, as the cross-spales cannot be nailed in the joint, 
the breadth must be squared in. Observe that, when the frames arc 
cross-spaled in the ports, they need not be cut at the ends, but may re- 
main tiUthe ship is planked, and the beams In and knee^d. The on^y 
objecthmtospaiioginthepailf that it if tboMght b^r mM to be too 
high. 

Tbe iinuncf nay nrar be abbttuM thm : tht nV bf 
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]|^tten near to their stations by the harpin moulds, tlien the harpins got- 
ten up ; and, if the frames come fair, may be nailed aud shored to their 
rimafks, seeing that the IhuMs are eraoay letdled ; or, k oilier irardt, 
that, by a pluoibfuspended from the middle line on the CRM sptley each 
ia found to agree with the middle line on the keel or tloors. 

The square frames being levelled, as just described, and the floor sir- 
mark or guide exactly correiponding, set them square from the middle 
•Ime and ketl as follow: stretch a line athwart, at the main-hraadth, or at 
any distance parallel below it ; then look this line and the joint of the 
frame out of winding, to the edge of a batten (by some called a rake and 
level) fixed in the middle line. The batten tapers in its length, from a 
atnight edge, equal t6 ttieset of the ship in etery foot; so that, wheo the 
nking edge is kept aft and set plumb, the straight iBdgeriiOttld eom- 
spond with the line at the breadth and joint of as many iquaxo ftimct at 
you may please to set, which may be every fourth. 

The spacing of the ports may likewise be proved by a long staif, upon 
which their stations are. to he madwd, as taken from the floor or mould- 
loft. The ribbands may be then nailed and shored ; and, to prevent 
their altering afterwards, let them be nogged iit the heels and cleated. 

The lower futtocks are now to be boUcd to the floor; similar to the 
liult or toarph Mkmpb: and, in large shipa, aldiig the uppersideaof ^ 
lower cross-spales, are to be nailed two rows of deals, about nine iacbet 
on each side from the middle line, and a ribband nailed down near each 
midship edge. To the ribband the topside is shored, and kept steady at 
cadi fiaaie fay being cleated over the heads,^ in tlw range of the top- 
timber Uae; each kwier cjo sa s pal e being shored undemcath upon the 
keelson. 

HARPINS. The harpins are sawed to the mould<? and bevellings; 
then trimmed, and scarphed together with a key-scarph, because of their 
Gorvatnre. They eonsist of two or more pieces, and the scarphs are lined 
over, with oak or elm board, to strengthen them. 

KEELSON. The keelson is sawed, and then trimmed to the given 
dimensions, thus, the sides are trimmed straight and out of winding, and 
uppenlde square from the aides; the underside is foyed close upon the 
floora and CRMtchocks; but, previous to this, the openings between 
the floors and cross-chocks are flUed in with pieces ot dry oak driven 
down tight, with the grain athwartships, to the siding of the keelson and 
dose down to the dead-wood. Then, between each floor, scores are 
taken out, as tow as the keelson It to be let down, according to the TaUe 
of Dimensions, and likewise to its siding. The different pieces of keelson 
may then be fayed, either by a. given mark or by connter-mor.lding. By 
the former, shipwrights sometimes get each piece of keelson into its place, 
at it oomei iiom the sawyer, and with compasses square up the butts of 
all the scores on each side; then, by taking with the compasses the great- 
est distance, let that be a parallel mark to be pricked upon the piece from 
the surface of the floors, also the scores at ever\' butt. Lines nny then be 
struck to every spot, which, when trinioied straight through the piece, 
will consequently fay into the place designed. 

To fay a piece of kecbon by counter-moulding, ptoGced thus: Fay r 
piece of deal board, on one side, into all the scores and upperside of 
each floor and scarph, the whole length oi the pieces then square over 
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from the side of the mould three spots, one near each end and one in Ihfer 
middle, making sirmarks on the mould at eaclf^ place: next take the 
windings or bevellings dt each spot, keeping them out of winding with 
the middle one, and marking them on a board, or at its respective place 
on the mould. Then fix the mould on the same side of the piece of 
keelson, it was made to, observing that, when fixing the mould, the depth 
of the keelson is preserved as given in the dimensions. Now rase upon 
the piece the faying edge of the mould, and the square spots for thtf 
windings; but, if there are veins on the edge, let the mould be tacked on 
and dubbed straight through to the mould. 

Next trim through the winding spots, as they were taken, squaring^ 
them over to the other side; or prick off the windings with the com- 
passes: then, to counter-mould the other side, fay the mould as before; 
but, to the opposite side, marking the square spots very correctly on the 
jnould when fayed. Then fix on the re-fayed mould to its respective side 
of the keelson, keeping the fayed edge well with the winding spots; the 
square spots at the same time, exactly agreeing. The underside of the 
keelson may now be trimmed straight through to the mould, and, when 
in its respective situation, if carefully done, it is sure to fay at once. 
Observe, previous to the keelson's going into its place, that all the 
joints or seams under it are caulked and paid, and the whole surface paid 
with tar. 

Thus, by counter-moulding, or taking a mark, are to be fayed all the 
various pieces in the ship. 

The scarphs of the keelson are trimmed with a hook-butt in the middFe 
of their length; the length of the scarphs and the substance at the lips 
are to correspond with the given dimensions, and the middle of each 
scarph is to be so disposed as to come in the middle of a floor. 

In the Navy, the keelson is bolted through every floor, and the bolts 
clench on the underside of the main keel. In East-India ships it is 
bolted through the six-inch keel also. Some ships have their keelson 
bolted through every other floor only. The bolts must be driven clear of 
the joint in the keel scarphs, and the bolts through the after dead-wood 
must be so disposed, on the underside, that one may come about nine 
inches from the after end of the keel, and the next bolt abaft it through 
the heel of the stern-post, to secure the extremities. Every bolt should 
be clenched upon plates or rings, of a full size, let up within the wood, 
and the points all caulked after the said ring or plate is let up. The 
keelson and dead-wood bolts abaft, when very long, are driven with two 
drifts, or sizes, from the middle of the length, for more readily driving 
the same, and the greater certainty of getting them through when so 
driven. The lower end of the bolt is to agree with the size given in 
the Table of Dimensions, and the upper drift one-eijghth of an inch 
larger. 

Many objections were formerly raised against double-drifted bolts, as, 
in repairs, they could not be driven out downwards. The strength of 
the ship, however, depends very much upon these bolts coming through; 
and double-drifted bolts, particularly copper bolts, arc iodispensable. 
The newly-invented machines for drawing bolts*, have, in gi-eat mea- 

* This subject is fully described in " The Elements and Practice of Navml 
Architecture," 4to, and illustrated with an elegant pUte, , 
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fare, removed these obfedioiw ; and, if a three-inch plank be wrought 
apon the uppertlde of the keel«on, before the bolts are driven, this plank 
ftiigbt be cut away upon a i«pair, or OGcasionally, when any bdt is tH* 
qaiied to b«dfi%vii «it« §6 tiMC fht diops of th« inaeMiie nity take hoiil 

of the bolt. The keelson might otherwise be much wounded, and pro- 
bably spoiled. Besides, this plank wotild have the chases of ail thd 
j^llara on it, which woukl otherwise tend very much to injure and rot 
iho kciisoii* 

ST£MSON. The stenMMM ii sawed to the given dimensions; then 
trimmed and fayed to the apron, similar to the keelson, and scarphs with 
a hook and batt into the fore-part of the keelson. The bolts through 
the breail-hooki must be contidered, and one or two bolts may then be 
driven lliRNmli between them. 

STERNSON KKEE. The stermon knee is sowed td its moulding 
and siding as in the Table of Dimensions; then trimmed and fayed 
against the transoms and upperside of the dead-wood, and scarphs with 
kook mdk butt iiiM Hfe eftei^pleiMf <rf thtf bsethon. It Is bolted thfodiflt 
the posts and transoms as the keelson, of IrMeh it is a continuation. 

COUNTER E AILS. After they are sawn or trimmed to their round-* 
aft, may be trimmed to their round-up by a straight batten tacked zi 
4ack ead as much below a straight or horizontal line as the rail is In^ 
tended to raiild>«|p 111 tlMinlddte: the efkltf of tfte baffeni tf> b^ tieviit^ 
and kept out-oMnding equal thereto. TTien a line, stretched straight 
across the battens and against the round-aft, will give the true round-up, 
or curve to trim the the upperside to, and the underside may.be trimmed 
MndfeltiMMiM Till Aey be Mnplified by tiktog n tHne glass aitdf 
half filling it With wine, or any dark liquid ; then cant of incline the ghuv 
a few degrees, the liquor keeping its horizontal position will represent 
the upper edges of the battens. While the liquor against the sides of the 
glass will represent a true round-afi, and fikewise the round-up. 

WALESaod PLANKING. la genenil, aftet'tbe itiOt^ tth Itteif 
dot Upon ihe tfbip^ side, and the butts shifted (See Ptankittg, Flatiltl.) 
tome spile for each plank with a flat batten called a rule-waft", which \i 
t9eked to the ship's side where the plank is intended to be worked: 
TIhv» vptdk-the MeflT, <be length of the plant b matked, and ib t^dcttf 
fpittbgs taken as may be thought necessary, or at about tliree fkvX diV 
tanoe, to the line the plank is intended to be worked to; or, when plank 
it wrought to the edge of the plank designed to work to, a touch, 6r any 
flbdden aoj^e, must also be marked upon the staff ; and, at about every 
tfaMBT Mt dMiMi, » bM^ng «pM is to be aomeHcally Hx^AkA thoi^ 
(1), (3), Sec. as at those places the bevellings are taken anaiAarked oii a' 
small board. The several breadths of the plank are likewise to fee' 
Biarked cfown at those spots. To apply this staff, when the inside of the' 
plink1t«|iiiedtotbespilii(^,MMuMhs, See; mfost 1^ canted sUMed ttT 
the other side of the staff, presieHib^-th^spilings on their |Mdp^' edgtef. 
This is evident, or else the staff cannot be applied as taken. !^ome, when 
the plank is wrought, spile to the outside edge, keeping the staf!" off 
parallel to the thickness of the plank; then the outside of the plank may 
M liiMMhll^-lllRM; aistf the spiUn{^^ 

niW wortbnan, by applying this staff, has every opportwHUy of seeing 
if the ^liiik'wiUl Kofr to itt^ ipilthgf and breadtht clear of cap> aliiO to itsr 
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length; then, if the plank will line, observe, however unfair the spiling 
edge may be, always to line the opposite edge fair. Workmen who have 
been used to the lining of planks will line a number of them without 
spiling, by examining the edges which the plank is to work to. 

The after lower piece of wale generally comes upon the end of the 
wing-transom, or sudden turn of tl)e body; K consequently twists very 
much, and should be of a short length. This piece, and some below it, 
besides what spilings can be obtained, is generally trimmed by moulds 
made to its upper and lower edges. The upper edge is trimmed, or 
sawed, square to the timbers; the lower edge to a level, and then trim- 
med back, between two squares, to the thickness of the next plank under 
it, winding all the length from one given spot. When wrought, the 
outer edge is levelled in to the line on the side. 

INBOARD THICKSTUFF CLAMPS, &c. These are wrought 
similar to the outside stuff. The clamps to the sheer of the deck, and 
their uppersides to the round-up of the beam, and the lower edge 
square from the timbers; unless they work down to the ports, then in 
wake of the ports. The lower sides are trimmed level, and between the 
ports square to the timbers, to the thickness of the stutf underneath. 
Clamps over ports are mostly bearded from half their depth to one inch 
less in thickness on the underside, excepting in the middle. Over each 
port is left a semicircle, for the muzzle of the gun tg' house to. 

The ThickstutT is to be wrought with a square close edge, over the 
joints of tlie timbers, and the spirkittings are to have a seam allowed 
agreeably to tlie thickness with the outside stuff; that is, to every 
seam and butt of two inches thickness, a seam of one-eighth of an inch; 
to every one of two inches and a half thickness, three-sixteenths; of three 
inches, one quarter; of four inches, five-sixteenths; of five inches, three- 
eighths; of six inches, seven-sixteenths; of seven inches, one half-inch; 
of eight inches, nine-sixteenths; of nine inches, five-eighths; and of ten 
inches, to have a seam of three-quarters of an inch, 

BEAMS. Beams, whether whole or in pieces, are sawed to their 
scantlings, the siding way, as given in the Table of Dimensions: on the 
ends or butts next the side to which the lodging-knee fays, tails are left, 
of as much as the piece will convert; this makes the lodging-knee more 
out-square; consequently, the easier to be gotten. Tails converted like- 
wise on the foreside of the two foremost beams, assist the hanging knee, as 
it reduces the bevelling in that sudden turn of the body. The moulding 
is also sawn to the size given in the Table of Dimensions, to a mould 
make to a segment or arch of a circle, the chord of which is to be etjual 
to the length of the midship beatn at least, and the versed sine equal to 
the round-up of the deck. This mould so made, is called the round-up of 
the deck'tnould. One side of the piece is rased by this mould ; two spots 
are then to be squared over out of winding to the other side, and then 
counter-moulded; and the scarphs lined out, if the beam consists of two or 
more pieces. If this can be taken, and the sawyers cut true, the beam may 
be tabled together, and requires no trimming afterwards by the shipwright. 
Beams in one piece ought to be converted so to trace their butts the re- 
verse way, as they follow each other, the butt being most subject to 
ciecay first. Beams of two or more pieces, when well put together, are al- 
lowed to be equally strong, if not stronger, tlian beams in one piece. 
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fteams made of two pieces and sawn witli a scarph, one-tliird in length 
of the beam, taperwise, allowing for the thickness of the tablings, besides 
the Uiickntas o#the lips given in ibt T«Me df IHttwmhm: ' 

A beam made of three pieoct has iht middle piece cut anchoMtodc* 
to half the length of the beam. The end pieces each half the knirth and 
the scarphs of each lined taperwiie« allowing the thickneas of the tabliogs 
and lips. 

A beam inacle<tf ffHir piedei has tuo middle pi«eef Uned anchoMtock, 

each two-sevenths of the length of the beam ; and end pieoa, lihewite of 
the same length, the scarphs lined as before directed. 

In putting beams together, much nicety in the workmanship is re- 
^nireo. We bate bdbie supposed them to be correctly sawn ; for, if not, 
the rides must be trimmed straight and tmi^-winding; likewise the side 
of the scarph; then the moulding wky must be trimmed square fimnn the 
sides and to the mould, us before directed for sawing. 

The tables may next be trimmed out of the scarph thus: strike a line 
along the middle of the depth; then, firom the end or lip of the scarph,* 
iipwre over rix'inehcs from the said Ime; for the lap at t lie lip next ben 
yond that, square over six inches more, for acoak; and, from thence 
m^y be squared the butt of each tabhng, which may be in length about 
«aoe-aiid-a4ialf the depth of the beain, .and so disposed at to nite a 
tabling at the opperside of the bean at each lip, to hang the lip or givd 
it more support; the other tablings are taken out, or sunk at each edge, 
alternately. Hollow work must be avoided in trimming out the tablings, 
otherwise cavities will remain in the beams after they put together, which 
redncerth^ strength, and makeit a lodgment for wet,-, which impercepti- 
bly rots the beams. One preventative against the latter is, to take the 
tabling wholly through, making them dove-tail or strengthen each way. 

The scarph thus trimmed, must be laid upon ^e scarph of the piece it 
ii intaidcd to join, the pieces set siraight and outo^winding, and to the 
round-up mould ; then square down the butts of tabling and the coak at 
the end; and, with compasses, take the greatest distance the two scarphs 
may be asunder, and prick it down froni the piece already trimmed to 
the other at the butts of the tablings, &c. and rase over the end; then 
frick down, the line strode ahiog the middle of the tablings, and Hoe caeh 
nde of the unfayed piece to the marks thus given, and proceed to trim it 
out as directed for the first scarph. The surface of each scarph, if cor- 
rectly trimra'd, may then be tarred, and have hair laid regularly on the 
tar^ The jneoes may tben'bie tet doae together with chains, and bt^hed 
-with boltsi iif ^e add nusaber as given in the Table of Dimenstona: 
The bolts to be spaced equally asunder, and half the heads driven from 
the lip of each scarph, and about three down or up from each edge. 
The points of the bolts to be clenched. The bolts may be of stjuare iron. 
Each lip is drawn done by two jiails. In the lame manner may all the 
acarphs-be performed, kt tb» ben be c o mposed of whatever nomber bf 
pieces it may. 

The length of the beams now only remains to be taken. The order or 
atationaan the ship's side where the side of each beam is to be placed, is 
aet off ftom-ffae draoght, which are, generally, that one beam comes 
\inder every port and one iietween. The mast-rooms, hatchway , and lad' 
darwenf$, and scuttles, considered. The lengths are generally taken ai 
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JMlows Actch a liM acm the tliif to the oiiv «■ «idl iM«> il the 

beam-line; then, with a staff, or, what is better, $liding butiau opened 
from side to side, in the direction of this line, and then a pencil stroke 
squared down each balten and the number of the beam inari^ed 
thenoo. The berelHngt of the code tre Matt tikcii aid maibed w/om 
a faoiKlt with the name of the beam fmd bevelling. Thus, for the fore 
and aft bevelling, fix the tongue of the bevel close to the side, with 
the range of the heum line, and the stock well with the straight line; then 
mark it and its name on the board. The up taut datm bevelling is taken 
by fixing the tongoeoiaabeMlagahak the tide andopaoiagthealoale 
until it ii ottf-o^tiMb'iig with the said line, marking that on the board. 
To be correct, prove these bevellings on the opposite side, marking down 
the alteration, if any. Thus may the berellingt of several beams be 
taken and anikediipatt the board. N6w» toielfllffthawleDgilhiandhe* 
veilings as taken, strike a straight line along the lip^ part of the beaot 
on the side the length was taken in the ship, (appropriating the beans as 
near to the lengths as possible to prevent waste) then, on this line, set off 
the exact length from the kutem, and apply the bevellings at each end 
attaloaiiinthaihip. 

This method is correct when the beams have their proper r wws rf apg 
but the most exact method of taking the lengths is, to set back or upon 
the beam a four-inch spiling, or surmark, from the order on each side* 
vpott the beaati 8m; thea, to thbiirBMricflraldk A line acroa^ aad praoeei 
as before described. Nest apply this length on the beam mould, to a 
straight line struck equally on each side the middle, marking exactly the 
ends of the sliding battens. Then open the battens to the said length on 
the round of ilie beam mould, marking this last length on the battens 
with peacU. On the beaBi» befota4hfa loagtls ca* beappUad, rnuit ba 
set back at eaeh end the foor>itioh sirmarfc from a line ranged straight 
along the same side of the beam as in the ship; then lay the battens on 
the beam to the sirmarks, at the ends, keepiii^ the Irattens straight along 
theiriniddle. Next taark the endi wt the baUuis eKaad^ i» eaob 
IMlk; and, rasing the simiaiks exactly QB tii^ beaiiu, the beveUings aie 
set ofT as before. When the beam is gotten on board, to be let down into 
its place, these sirmarks are made to agree; that is, the sirmarks on 
the side and on the ends of the bean: Sat, by the former method, you 
noat be cavefiil hi letting doira Oie bian, that thelip ttbqpt alear of 
hatchways, &c. 

After the ends are cut off they arc scraped back oii the underside so sa 
to let down in the clamp what is directed in the Table of Dimeostons, 
mtnring-cff at twice the depth of the beaoi. The endt are then m m^dl 
to .admit the air to the AMif by cutliiif out an opcnfaig or asorte abont 

two-inches wide, and as much within the damp on the under«de and 
teeariiig-off' at the upperside of the beam, by that means the heart is open- 
ed by the mortice or mouthing to admit the air freely to the heart which is 
most apt to decay. The ends of the beams generally fay agaaat thatii^ 
bcrs, excepting the aftei* beams of thfe lower deck, th* clamps of which 
are obliged to Jii/-vp to take the sny out; owing to the quick turn of the 
body abaft, those beams cut off against the ckmps, and let in on their uo- 
dmides. The jriatibrm beams, in like manner fay against the inside 
ituC 



• Tbe vpp^fsidey of piece-bfiaipt # hqukl he caulked i« tJie scarplis as 
fooa as craned in tbdr placet. 

KN££3. The knees c^e first sawed or trimtned to theaidJog given in 
the dfmcosioas ; then fayed to their respective places by a mould and 
bereUinga, tsdcing as littie vn9o4 ^ possible out of the throat the mouldiag 
waji the fltiieagth of tlie Iwee being there.- Tomds tbe toe cadi tapeia 
Id vhat it Is sided. No fsboek uould be admitted on any knee (haifc 
fvould reduce the throat or moulding of the knee less than its siding. 

Lodging and Dagger knees should have a coak left at the crown, when 
the grain will admit, to let into the beams one inch foid a quarter, at 
9kmAwiming}mfnmthtmd», TteoMklobcfiooi fiwrtosix inchip- 
hamd, and vithin one fndi of the underside of the knee. When the 
grain will not admit of a coak, a hook is left, about nine inches long, 
within tbe toe. After the knees are Uyed and bolted, m iron key may 
be drifeo down the tide butt /of tbe coak. 

In boHing the knees, place the holes altematdy on each edge, dnd the 
throat-bolts in the side arm of the hanging knees as high as ^xissible, 
keeping the upper hole in the range of tbe underside of the beams, and 
stiving it upwards to come through the end of tl;^ lodging-knee behind 
It, and tte^aift bole about Ibw-iMhea Mow i^ltiviQg it father above » 
level. The other holes are to be e<^aUy spaced behrecQ that and the 
toe hole, which is kept up full the siding from the end, and maybe 
bored square with the body or to clear ihe se^ms. (See Midtkip Sectiom, 

In those parts of tbe 4up afore and abaft, w here wood knees cannot be 
iMQCured of kindly growth, (for upon ^at depends the strength) knees of 
iron are generally placed. These, although they are now much used, 
particularly in merchant ships, cannot be so fully depended on as those of 
lioad, becniK thcf^coMr ta aucfboa, .aiii'bsr M mefw flei^^ 
tbeboUa be driven so Ugfatly in the iron as in wood. If, therefore, the ship 
strains, they must inevitably work loose: again, the holes must be bored 
in ihe dicection in which the knees are punched, so that, where iron 
k mm anelafeended (o be placed, 09k fiUings should be driven j>a t w f e n the 
tiuih e is ; otherwise tbe bolts nNQT'OOMelilbeopeiinigs, which ia inadmi»- 
aible. Besides this, the bolts may happap tp come in the seams of the 
outside plank ; when it so happens, the Iwpt vay AS tO CUt OHt a piece and 
clench the bolt upon the timbers. 

Botta in wood kneep an drira from tbeonbide and denebed upon 
Iheloiees laslde; but bolta in imi knees are driven from the innde, with 
eollar or stout heads ; because, upon the head depends its fastening. Or, 
if the boits be of copper, they must have a ring iwder the head, and the 
bead spread or made laige in drivfaig. All bolta driven fbom the inside 
afaooM be careAiiiy denebed upon rings, let 4iMh into the planks, by 
«eansof« M^iartbAt pntpaa^indtbepqlnlaoiiilfcedjiftettinijngto 

Jet in. 

. Wood for knees having, ffxwn its peculiar figute become scarce, many 
auMtitatfi bavn been attentpted, and iron ta w w , er* MliiiBr»fcn|se8 kmtd 
conjointly of iron and wood, as described hanite,aieiOeitaMilijrtbejbeil« 

yrhen properly applied. ( See Plate III.) 
>|^e-|(Aee« qf wood have been coosi^ufltfid by ^reignen, of itrtiglt 
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pieces lapped together at the and a cht/ck' hjet Into tlm 

throat. * • " • »•'•••> 

STANDARDS. Standards are sided, trimmed, and fayed, similarly 
to knees; but, if of wood, the toe-bolt of the deck arm should have a 
tolhii-head, and be driven through an iron plat<' under the head; orj 
which is better, through nn iron strap, clasping the toe with a fore-and-aft 
bolt driven to prevent tlie standard's splitting. The point of the toe-bolt 
should be screw-cot to receive a nut, 'which shoold be hove taught upon 
'an iron plate let op its thickness in'the underside of the belun. 

RIDERS. Riders are sawed to the mould and heveUlngSi, and to the 
size given in the Dimensions; then fayed by a mark, or a square spot, 
and counter moulded, and then bolted through the side alternately on 
each edge, with the bolts equally distant. Floor riders, according to the 
present mode, require large pieces of oak timber. Their strength is much 
reduced by crossing the keelson, although very oHen the grain is straight 
at the score. We should therefore consider it as better wock for the floor 
riders to be in two, with a cross chock fayed over thicir heels with a hoolc 
and butt scarph; also with their heels to work down to the limber-boards 
and the heads between the joint of the floor-head and first futtock head. 
For, at present the head of the floor rider (after taking so large a piece of 
tiihber) only comes over the joint of the floor-head, or nearly so; but, by 
the inethod here proposed, the!lfoor-liei<l''winbe ipore suteoored by the 
floor-rider^s running beyond it. • 

P'irst futtock riders are sawed and fayed as before described. They 
*fay close to the sides of the floor riders, and the heels extend downwards 
within four feet of the keelson. The head runs up between the joint of 
the first futtock head and underside of the orlop beam, with a cross 
chock over the heels and a hook-and-butt scarph. A piece may be 
-worked from ^he heds to the limber boards* to st^ighian the cross 
chock. ' 
'* Stfcond futtock riders are sawed and fayed as before described^ and 
scarph with a hook scarph under the head of the floor riders, or connect 
thereto with a chock. Their heads run up within two inches of the un- 
derside of the gundeck beam, and are cut with a swell at the orlop beam, 
to which they tail -sideways; and they bolt fore and aft with two bolts^ 
and likewise hy and bolt against the side of the first ia^btAMer, 

Third futtock riders are sawed and fayed, as before-^esdribed, with a 
swell, to tail and bolt against the sides of the gundeck iieanas. Tb^ 
ifay and bolt, fore and aft, the sides of the second futtock riders. The 
heads come up within two inches of the underside of the upper or mid- 
dle-deck beams, and the heds come within two inches of the upperside of 
' the orlop beam. * • ' • 

Breadth riden are similar to third fiittpek liden. They aie out with a 
swell to bolt against the beams they fay to, and thehr lengths art the dis- 
tance l>etween the beams or decks alme and belo w them. 
'" Top riders are similar, and cut with a swell to bolt to the upper-derk 
b?ams. Their heads run up to tlie underside of the gunwale, and the 
heels about six inches short of the gun or middle deck. 

Breadth and top riders stand diagonally, and thereby bolt to more tin^* 
' b^rs, and clear (he ports better than the rest. 
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BREASTHOOKS, STEPS, and CRU1 CUES. /rhe';c are sawed to 
the given dimensions, and fayed similar to knees and nders. But, if a 
mark is taken for faying the breasthooks^ it must be taken in a fore-and-^aft 
direction, or parallel to the middle line; and, for «tep« and crutches, pei^ 
pendicularly. For, were the mark taken parallel to, or square witli, the 
body, too much would be taken from the extremities; and, consequently, 
vould never fay. The holes for the bolts are bored alternately, near the 
edges, and equally atuoder. Hie holes next the middle Ihie of hfeast- 
iiooks, in the sharp part of the body, are crossed, to bring then more 
square with the bow. Breasthooks, Steps, and Crutches, are assisted 
in the moulding by chocks, and the deck-hooks may be assisted by eke- 
iggs, worked hebind them, so that the hooks may seat against the stem- 
MO. AJl the diocki of ^bitaitiioalp Me taUed, .md aoj^ on no ao* 
count, to have less wood or subatance than the siding left dear of tba 
chocks. 

COAMINGS and HEAD-LEDGES for framing the hatchways, &c 
«e sawed tOrthe siae given in the Table of Diinensioqs; then firatned' to» 
f^efterin the strongest manner, by lapping them at the ends over each 
other, to dovetail «ach way, and the coamings to have five-cichths of an 
4nch tail or stop into the head-ledges, taking the rabbet for the gratings 
out first. The head-ledges come wholly through under the coamings, 
and sufficiently above the, deck to be caulked; abofve that the coamings 
lap over the head-ledge. A bolt is driven through each corner, in the 
middle of the lap, and one in the middle of the head ledge. Coamings 
have a rabbet taken out of the inner edge, for the gratings, about three 
ioefaes on and two indies and thiot quaiteis deep. Hie coamings -art 
mostly fastened with treenails, and the comers are roonfled off above the 
deck. 

CATHEADS. Catheads are first sawed to their cast and flight, and 
then trimmed with more exactness to their moulds and scantlings, as in 
the Table of Dimenskms. ' Their outer part- is cot to hwk up with the 
slu cr, the sides standing perpendicular or plumb. Their outer ends cut 
off between a perpendicular and a square, and are secured with an iron 
hoop, let in flush. The sbeeve holes are then cut through perpendicu- 
laily and parallel to the sides. The inner part is fayed to the cat-beams^ 
in large ships, with a scarph on the upper side for the cat-tail' to fay to, 
with a hook butt in the middle. In smaller ships, the inner part fays up 
to the underside of two or more of the forecastle t>eams, facing upwards 
<Hie inch or more. * 

SUPPORTERS OF THE CATHEADS. Tke Supportert are ge- 
nerally trimed, as the side-arms curve very much, by a mould made to 
the aftside. Some trim it by two moulds; one mould being made to 
the curve on tiie side, another to fay to the underside of the cathead* 
and Ijl^wise to the nde in a straight dhectiooi By this method the 
supporter may be trimmed Mar enough for a rough mark. Others take 
the pains to fasten brackets to the side, to its curve, at about six inches 
asunder; the aftsides of which gradually wind, or twist, from the aftbide 
of the cathead to look in with its rail at the fore part. Then, to the out^ 
sides of these bndcets are fayed pieces of deal, scarphed together, by 
which means the curve on the aftside is truly obtained> and likewise 
|lie shape of the aide to whidi it is to fsy; and, as the brackets stan^ 
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eqmic ftom the flight, or cumt tiiey give tlif tme btfiiUip t9 Ifla 
it to. Bjr this mould the supporter may be tmnmed my iMiriy to 'it^ 
wodcaiMl maytiMB be sided oii4moiilMoQa«ctlyv«ii4i«t«pii||oil» 

place. - 

KNEE OF THE HEAD. The Knee of the Head has its several 
pieces sawed to their various shapes given on the inould, 4yp4 the t#ipe^ 
ing sidewayt wheie they cron the battens. 

The neiii pieee ihoirid nneke tbelovcf paii of tht kne^ eail run up ia 
front to take the bobstay holes. Another pleoe must he provided tp make 
thehu:ing, and a third to &y against the stem* and run up high e^oug^ 
for a hole to be cut in it to receive the main-stay collar. The other piecef 
between may then be provided, as most convenient, marking on the 
mould the siiape of each piece as pfovided, aUowing to each sufficient 
wood for tabling and faying. 

The mab piece has the fere pert trimmed to tlieiiioiitd,aiid 
agreeably to the tapering battens^ torn, a middle liat laied alang the 
piece and over the ends. The edges on the tee part are next trimmed 
off with a bold round. This piece is then secured on blocks, and kept 
perpendicular with the middle line. The tables may now be taken out of 
the aftside. Each piece is then gotten on and fayed as before described, 
and treenaiicd to each other till the whole surface of the knee is completed* 
The allslde It thea fryed U> the tas. 

The knee-bolli may next he set off when they tteivtaided to be drivei|» 
and quartering nailed between to keep the whole together while hoMting 
into its place. The holes may then be bored, first marking every appear- 
ance of iron, &c. behind. Some prefer having the bolts to go through 
the middle of the hooks, as it makes the bolts more of an equal length 
through the side. Others prefer having the bolts so as to come between 
tha hooks, alledging foe this i»rM3tice thst mm Meohig i» obtained* and 
thedlfficnlty of driTmg the fadto without that additioiial leagth obviated 
IBot, after all the holes are bond, kt the kaae btf«iuig«C 9od carefully 
examined behind, so that, in case there should then be any holes, they 
may be carefully plugged up and caulked. The knee and stem may be 
then paid well with tar, and set ckse with chwna while bolting* as it is 
fk)metimes apt to start off. 

I^UDDER. The maia pleoe of the fodder is mmd to Ha tiding, . 
and the upper part to the gl^m dsBMiMioat* with the lower moulded 

at large as the piece will admit. Whatever the mam piece may require 

to complete its foreside must be of oak or elm, tabled to the main piece. 
The forc*side may be then bearded from the side of the pintles, the fore- 
side being trimmed to the form of the pintles from a middle line, correctly 
rased the whole length, and squared over at the ends ; for, were it beard- 
'0d to a sharp edge at the middle line, it would reduce the main piece 
mofethan it required ; and we my ebaetve, th«t, in hnge ihi|^9 whea 
the rodder is hard over, the bearding will not be dose to the ateinrpost by 
three-quarteiB of an inch . The usual mode is, to line down, on each sidii 
of the main-piece, two-fifths of its thickness ; but this has been found to 
cut or wound the main-piece so much at the upper pintle, that, lately, 
the aftside of the stern-post is likewise bearded ; and, consequently, the 
foreside of the rudder so much the less. The other pieces, to complete 
the tvteeof thofuddar, may beaf flr^and ItUaialothemiin-piM 
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sad to each oUier. The wbole m Uea trioiined straight through, to its 
tM dtmii m thm mflride, wi4thca bolted ta>fgetber betfveen the rtraps of 

the pintles. The back iplliai fayed on aa4 fastened to the aftside, and 
the sole at the heel, (when cut off to its length), with nails and treenails. 
The hauces are then trimmed out to mouldings, and the aftside of the 
judder above tiie lovrq: haace is thirded aa4 bearded back about three* 
qiuite»ofaBiochattfaf iUdk Tlie bcwd^ if not ssmpkI headed niddci^ 
has its edges taken off with a bold round. The boles lor the tiller may 
be now cut through, and the head hoops driven OB. The pintles may 
next be iet oa thu»: the bi;aces b«ii^ on to the s^ro-post, and 
aqnareftovi tlie aftpide, a «taC«f the trlwl* length, ii mn down tliroi^h 
the holes of tbe hi9C9, or &tfeii«d to the aftside. The forn»eriiKtbod ii 
that which we prefer. Now mark the uppersides of the braces correctly 
on the sta/f, with a pencil, or both under and uppersides will be best. 
Then mark on the stafi^ the uppertiide of the wing-transom and the under 
lide of the dtoMnuim t/Spf^i the upperside of the deck ; ^d» 
lastly, the underside of the keel. Nest apply the staff on the foreside of 
the rudder, and exactly mark off the uppersides of the braces in the mid- 
dle line, keening the tramons cleju: of the holei> that the lower tiller may 
wofik near Vat, uadfiridca of the deck beaaw above the wiog^ramoin. 
Then squam down, from the foreside of the rudder, the upperside of 
each brace, which, it may be observed, is the underside of the pintles. 
Now set upwards the breadth of the straps, and the scores may be 
taken out till the crowns come flush with the bearding, and tbe middle 
of tbe pintle ranges wdl urith the middle line, allowing ibr the upper 
tbeathing round the scores under the pintles. Scores are then gouged 
out, under the pintles, sufficiently for hanging the rudder, and may be 
formed by a piece of sheet-lead, made to the crown of each brace, an^ 
tfaverted miod its respective pintle. Let there be iu£|cteirt room h the . 
scores to allow tn the sheathing ; and, that the rudder nay hang easily, 
all the scores must be made to the length of the lower one ; that pintle 
being two inches longer than the others. The score nearest to the load 
water mark is opened on one side to ijt in the woodlock which prevents 
the nidder from unhanging. At some places in the North of Britain, the 
pintles are put into the braces, and the rudder put together in that situa- 
tion, so that)tt»uot unhung until throatingp are cut to clear it of thp 
braces. 

After tbe braces are let oo» it is best to try all the pintles in them, and 

see that they work easily in the braces, and square from the ^tern-post 

Then their uppersides may be taken with a staff, and set off on the rudder, 
as before directed, without the possibility of error. The tiller and sweep 
may ne^t be totted agreeably to the directions already' j;iven for construct- 
ing the pUp of the upper dieck» 



OF FINDINQ TH£ TONNAGE OR BURTHEN OF SHIPS, 

By the Tonnage is generally understood the burthen of a vessel as com- 
puted by an established but very defective rule, which we shall prest^tiy 
give, prodocing what is ifsually called fit^^i Tonmge, in coQtnHdi»> 
ttaiction to the true tonnage. 
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By this rule, al! vessels, whether their bodies be extremely fuller ex- 
^tremely sharp, will appear to be precisely of the same burthen or capa- 
city, if the length of keel and extreme breadth lie nniilar. -Thtn. the 
sharpest cutter will seem to cany as much as the fullest merchant-ship of 
the same length and breadth extreme. This method is, of course, ex* 
ceedingly detrimental to that principle which promises velocity; as the 
ship which b narrowot above^' and yddett and deqicst below, will mea- 
sure least in proportion to her real eapadty ; the my revehe of which is 
necessary for fast sailing. 

In order to ascertain the true burthen of a ship, we ought to find the 
place of the light-water line, and thence calculate the number of cubic 
lieet bdow the lAie of floatation: as the pioduot, dedoeted fiem the 
number of cubic feet contained at the load-drauc^ht, would shew the real 
capacity by which the tonnage may be computed : and, if the difference 
be multiplied by the weight of a cubic foot of sea water, 64|tbs., the pn>- 
doct/divi^ by 2240 (the naniber of lbs. in a' ton)/ will give the tnie 
burthen in tons. 

Or, in other words, by deducting the weight of the ship at her light- 
%vater mark from her weight when brought down to the load-water marie, 
the remainder will be the tonnage. 

THB .GENERAL KULES CttSBlTED FOR MEASUBINO- IWI TOHRAOB OP 
IN THE king's and MERCHANTS' SEBVICB, ABE AS FOLLOW. 

1. Let fall a perpendicular from the foreside of the stem, at the height 
pf the hawse-holes *, and another perpendicular f{Y)m the back of the 
main post, at the height of the wing transom. < 

■ fi. From the length between these perpencKcuIars, deduct tliree-fiAhs of 

the extreme breadth f, and likewise as many Q\ inches as the wing tran- 
som is high from the upper edge of the keel, and the remainder is ac- 
counted the length of the keel for tonnage. 

Then multiply the length of the ked for tonnage by the extreme 
breadth, and that product by half the extreme breadth ; then, dividing by 
94, the quoti^t will be the burthen in what is denominiUed Builder's 
Tonnage. 

Or, Muhiply the length of the keel for tonnage by the squareof the ex- 
treme breadth, and divide the product by 188, the quotient will be ibe 
burthen in tons. 

T^e Rule made use (tfhi/ the Officcm of the Customs, for the computation 
of Tonnage Duties, for all vessels, excepting coal-vessels, is establisiied 
by the act of parliament 13 Geo. III. c. 74, as follows : 

The length shall be taken on a straight line along the rabbet of the 
keel, from the back of the main stern-post to a perpendicular line from 
the fore part of the main stem under the bowsprit ; from which, sub- 
tracting thrce*iifths of the breadth, the remsunder must be esteemed the ^ 
just length of the Ind to find the tonnage ; and the breadth shall be taken * 

■ * In the merehaut-serrtce, this perpendicular is let f«U from the forende of the 
stem, St the height of the wing transom, by reason of the hawse-holes being ge- 
nerally so vpry high, and their stems also liaving a i^roat rake fom ard. 

•f* By the extreme breadth, is meant the breadth taken from timber to timber 
Odtnde, yrit^ the tbickneis of the boUom oa «|wh side added ; or, .which is the 
same thing, the ihiduieis of the bottom on each side added t^ the iwmlds^ 
breadth. 



• • ^ J ^ .d by Googli 



. OF FINDING THE TONNAGE OF A SHIP. 



251 



from the out^de of the outside plank in the broadest place in the ship, 
be it either above or below the main wales, exclusive of all manner of 
doubling planks that may be wrought upon the sides of the ship ; then, 
•miltiplying ibt lefiglh of the keri by Hie biwdtli so taken,and that pro* 
duct by half the breadth, and dividing the whole by 94^the^^iofieBt wilt 
]l>edean«dthetniecoiitientoof ftbeta^^ . 

JIULES BY MR. PARKYNS, LATE OF HIS MAJESTY's YARD, CHATHAM* 

IRuLB I. JPor sharp Sk^, particularly those of Ike Royal Navy, 
1. Take the length on the gun-deck, from the rabbet of the stem to the 
tibbet of the stern-post, or between the perpendiculars. Then take of 

tfab length, and cdlir'the 2c«e//br foniui^e; 
ft. To the extreme breadth add the length of the gtm-deck, or length 

between the perjiendlculan ; then tike ^'of this snnij and call it ihe 

depth for tonnage. ' " '. 

- 3. Set up this depth from the limber strake ; and, at that height, take 
abreadthaho Iran out to oiitgkdeof:the plank at'dead^flat, and.another 
breadth between that and the fimber stiake; add togeth^ the extreme 
bieadth and these two breadths ; take one^rdof the sum, and call it the 
fnadth /or tonnqge. , ' ' ■ 

4. Multiply the length for tonnage b^ the depth for tonnage, and. the 
product by the breadth lot tonoAgei and dime by 4^. The quotient 
ivillbe the burthen in tons nearly.' 

The following trials have been made to prove the accuracy of this rule : 

• • ' * ■ Ttmatt tbt Kint^t Ttnnaie iy M'. Pit- Ttmafi attuaUj rf 

tr ammm rukw kyas'i rult. tihitd m Uard» 

YiCTORV, of 100 gims «.2162....^.;.......1830^ .'...1840 

JLoNOON 9P -•1^4S..J..tf... 1575.^..... 1677 

iUsooAWT..* 7JL..4 iei4 1308....^*. 13t4 

DiADSM 64. 1369/ 1141...*........ 965 

' Adamant.... 50.... «...•.•»••• 1044 •.>,..• 870.. ...../.I.. 886 

Dolphin 44 879 '..1 737 758 

Amphion 32 607 jj4 54d 

DAmn.^,. 20 3ao 374 

. Ityu II. Jbr Alyt ^ Bitrtktn, or Cemmaraal m^meraL 

i. Take the length Of the k>«er deck, from the rabbet of the stem 
to the rabbet of the stem-post ; then ^ .of this lengthy and call it 

the keel foi- tonnage. 

fi. To the extreme breadth ad4 tl>e length of the lower deck ; then 
take -ff of the sum, and call it ^tkpth for tonnage, 

3. set up this depth from the limber sti ake ; and, at that height, take 
a breadth also from out to outside of the plank at dead-flat. Take ano- 
ther at two-thirds of this height, and another at one-third of the height. 
.Ad^ the extreme bieadtli and these tluce bieadUis together, and take oo^ 
foorth ol^the sum for the hntMfw teikMge. 

* For tJM method of determining the exact tonnage of a sliip, by her Cstinatied 
veight, 4cc. see 'f El^nepts and FM^ic^ of iHwnl ^hiteetaie,'^ page 811. 



2S2 QF FINDING T£U& XONNAG£ OF A SlUr. 

4. MuUiply the length (iv49miaie l^tlie4cv0i^^ tMMi»r«M th« 
product 1^ the br«adtb for toonag^^ M|d<dlviile by «r.3^» »4 

the quotient will ^e the burthen in tons. 

The folbwing trials mp»g amyotim, Ahew-tbiit thift rule does m$. 
deviate fropi truth* 

GftAKST, East-India ship , 786 1179 .^m. 1179 

NomiNGTON, East-India ship.. 676 1053 ...... 1064 

Union, a collier 193 266 m»*m' 289 

FaiEMDs' Gooj>wiLL« a coUier ••• 182 •••••• 254 277 

TBI GENERAL lULB FOB CALCULATING TBB LOADWG €f COLLOOI It AS 

l>OUUQWt: 

Fiom the length of the ikeslsabtfact six or itm feet fiar tile dead tto^ 
age fore and aft; multiply the reminder by the breadth ef the ftame, 

and that product by the depth of water th6 ship draws when loaded ; di* 
vide this by 90> and you wilihave the aumhcr oi Loodoii ehakimm tb« 
•hl^ wiU cany. 

We shall now subjoin the following 

S^mailllTAL MBTBOO C|)r fWPO ^ TOmiAOB Of A VaiffiR Uy^r^ 

Contract an accarate model, agreeably to the draught of the propo^ 
ship, to a scale of about one fourth of an inch to a foot, and let the light 
and load water lines be marked on it. Then put the model in water« and 
load it until the surface of the water is exactly at the light-water line; and 
let it be suspended until the water drains off, and then weighed. Now, 
since the weights of similar bodies are in the tripUcate ratio, or as the 
cubes, of their botnologous dimensions, the weight of the ship when light 
Is, tfaerefone, equal to the pioduot of the oiibe of 4he mimber of tunca 
the'shipexoeadathe BMdel by4heMght of 4heinode]|iphich if to be 
reduced to tons. Hence, if the model is conakucted to a quarter of an 
inch scale, nmltiply the weight of the model by the cube of 48 * or 
110592, which will give the weight of the ship. If the multiplier be 
ounces, the product will be ounces; if pounds, it will, be pounds; and is 
to be reduced to tons accordingly. 



Example. — Suppose the weight of a model jio be SOlbs. or 480 oz. 

The cube of 48 • 110592 

Multiphted by 30lbs» or 480 ox. 

PnAaoas d3177!601bs.sl481 toMSflOAt. 



The operation may be considerably abridged by logarithms, thus: 

If the weight be expressed in ounces, then, to the constant logaritlim 
0.4893557 add the logarithm of the weight of the model in ounces; and 
the sum will be the logarithm of tJie weight of the ship in tons. 
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OP ITNDIKG THE TONNjUGTE «9 A SKIP} ti9 

£xAims«^To the constant logarithm 0AlBd^S61*' 

AddthelogaftthmofMCBniM)^. tjOMIlC 

fMdiicestfaclogarithiiiof 14»l.g»enly;.«. 3.i7O506i» 



Again, the model is to be loaded until the surface of the water coin- 
cides with the ioad-water line. Now, tlie model bein^ weighed, th« 
ndglit of the ibip is to be iiMiod' bj tbe preceding- nile: then, tlie dUlb- 
laioe between tbe weights of tbe sUp when light and loaded b the ton- 
n^ ioi|aiied* 

A mcBamcAL mbtbod or FWDmo thb cbhtis of 4»m4ymr in -a mip. • 

• 

Tte OMlbod of ludfaig tbe ceaire of giavity is extctly simibir to the 

experimentol method described above for finding tiK tonnsge, by the 
construction of a model to a scale of one quarter of an inch to a foot of 
the corresponding parts on the ship ; and care must be taken to provide 
tlie wood as light as posnble. llie same model will, of course, answer 
both purposes. 

The mode! being accurately constnicted, may be suspended by a thin 
line or silk, in diiferent positions, until it points out the centre of gravity; 
which wiU be found when the block hangs in a state of equilibrium: this 
pnotloe is, doubtless, very stmi^e, Irat it will lie found very oonveoient; 

Many useful discoveries may be made by models or blocks, and with 
as great certainty as by the nicest calculations; for it must be allowed, 
that, in calculating from a draught by a quarter scale, it will be liable to 
some inaccuracies which cannot be obriated in practice, by reason of 
various little alterations which may be made in laving the ship down in 
the mould loft; consequently, the draught and the ship will in those- 
points disagree. And likewise, upon strict examination, we shall be 
enabled to £nd, that there are very few ships tiiat have both their sides 
exactly equal in every respect 

In order to prove our block, we may suspend it by a line fastened to a 
hook in any part of a straight line drawn from the middle line of the 
stem to that of the post; this hook may be moved forward and aft to dif- 
ferent places in the middle line, and •'a weight may be suspended hon 
the upper part of the middle line on the post; if the two sides be exactly 
of equal dimensions and homogene, they will then be of equal weight: a 
plane passing through these three lines, whatever part of the middle line 
the hook be in, will likewise pass tiirough the middle line of the keel. 
Stem, and post. Therefore, if our model stands this proof, it will be as 
true to work from as the nicest calculations. 

The model being suspended by the hook, the lines hanging at the stem 
and post corresponding to their middle lines, and to that which suspend^ 
the block, we may hold a batten out of winding with tiie line that suspends 
it ; and, with a peocii, draw a line upon it; a plane passing through this 
pencil line, at right angles to the keel, and passing likewise through the 
line that suspends the block, will likewise pass through the centre of 

* The cooitant logarithm is found by mbtracUog the togarithm of 35640, thff 
annber of ooncee in a ton, bom ^ logantlmi of the cite 
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gnmty, vhacH, thereibre, jnmt be somewhere in tlrft plaae. Agaiiii 
move the hook to some other part in the middle Une» and let the block be 

suspended fron) that point; draw also another pencil line, out of winding 
with this last line of suspension, and the intersection of the two lines will 
give the height of the centre of gravity above the keel, and likewise its 
distance from the post and items sod, if the hook be moved to any other 
ttarts of the middle line, and a pencil line be drawn as before, it will 
likewise intersect in the same point; or, let there be ever so many points 
assumed in the middle line, and the block suspended by each, and pencil 
lines drawn, they will all intersect in the same point; and, as the centre? 
of gravity will always be in that plane which passes through the middle 
line of tlie keel, stem, and post, it may with certainty be marked on the 
draught. 

This will certainly require the utnuMt nicety; but, if wdl executed^, 
will be Ibund oorrect, provided the dtmemlani be taken very exackly, 
and from a irae scale of equal parti. 
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266 TABLE OF THE DIMENSIONS AND 



1 

PARTICULARS OF EACH 
DIMENSION, OR SCANTLING. 

• 


Of Two 
Decks. 


Frigates. 


Mer- 
chant 
Ships. 


Brig. 


Sloop. 


GUNS 


GUNS 
Ifi 


TONS 
330 


TONS 

1 Tn 
1 /U 


TONS 
fin 


Length on the Gun Deck, or 


ft. in. 


ft7in. 


ft. in. 


ft, in. 


ft. in. 


Lower Deck, from the 












rabbet of the Stem to 












the rabbet of the Stern- 














176 0 


137 0 








Length OM the KANCEof 
























Length from the forepart of the 












Sti-m, at the height of 












the Hawse-holes, in 












Kings Ships, and at 












the height of the W ing 












Transom, in Merchant 












Ships, to the Aft part of 












the STERN-post at the 












height of the Wmg 














179 5 


J40 8 


103 3i 


76 3 


52 0 


Length of the Keel for casting 












145 2 


113 3 


82 0 


60 8 


40 6 


Length from the fore- 












most perpendicular to 












the centre of Dead-flat 


66 0 


61 7 


42 8 


30 0 


19 5 


Length from the fore- 










most perpendicular to 












the foremost timber ex- 












pressed in the dimeu- 














5 6 


3 H 


4 2 


4 5 


3 0^ 


Len^th from the after 












perpendicular to the af- 












ter timber expressed in 












the dimensions of bodies 


4 2 


2 10 


4 10 


2 11 


3 6 


Length of the Tread of the Keel, 












viz. from the aft side of 












the Stern-post to the 












fore part of the Fore -foot. 


160 5 


126 2 


92 0 


66 3 


44 6 


Length Extreme, from the aft 












side of the laffarel, at 












the height of tJie Fife- 












' rails, to the fore part of 












the Figure or Stem,.. 


208 6 


161 9 


121 0 


83 0 


56 1 


1 he above lengths are taktn 












n ifh a line parallel uitft 












the Keel. 













. y Google 



sciOTiumsiip anp»0T ugb class. 



DIMENSION, OR SCANTLING. 



BRBAOtH MOUWEO 

Breadth extreme * 

[Depth is Hold, taken from the 
stroke next the Limber- 



[Burthen \nT6Hs{Builder*st<MfMge) 
[Load Dkaugmt of f A fore. .»•••,.. 

• Water | Abaft 

Height of the Lower Ports 
abovtthe Water hi Mid- 

ships 

I Main keel. C Afore at the Stem.,. 
bided < Amidshipt. 

lAbaJi ai tke Fctt or 

Dc^p ••• »•••••*»•••••« 
Number of Pieces..., 
Scarphij hi lengtli..., 
Lips of the Scarphs, not mare 

in thickness than 

Each Scarph to be bolted 
y^ith holts, in number 



6fTm 



74 

4. 



ft, m. 

48 8 



19 6 

1828 

20 3 
20 3 



6 0 
1 .3 
1 .<> 

I 3 
1 6 
seven 
4 6 

0 5 

eight 

0 H 

0 6 



Her. 

fri|Rt*S.| cil'iMt 



36 



37 6 

38 2 



13 4 

877 

17 4 

18 4 



DONS 

330 



27 0. 
27 6 



19 0 

330 
14 3 
14 3 



Brig. 



TOMS 
170 



0 8 

1 9 



0 7i 

1 7 



[Faub kbbl.— False Keel, to Utkqt 

or thick 

[Dead or rising wooo.-^ro have a 
9itfieieiit imniAer of pieces 
ef Dead or Rising Wood 

along the Midships, to seat 
the Fknrs, or to be thick. 

and broad 

f SWN SON Ol KBLNII KMIBr or Xjwe 

Upon the Dead wood a 
baft, to be made either 
bjf the ajier piece of 
KeUoth or to tear/ with 
took ond butt tqm the 
after piece of Kelson .... 
The Arm against the 
Transoms to reach to 



♦ T!ie thickness of the bottom plank (in each side is 
Moulded Breadth to complete the Extreme Breadth. 



7 8 

1 2 
1 4 



1 1 
1 6 
ux 
4 0 

0 4| 

six 

0 5 



6 2 

0 101 

1 oi 

0 10 

1 1 

four 
3 6 

0 3 

six 
0 1 

0 3 



0 3 

1 2 



ftm Mi. 

M 6 

22 11 



10 0 

170 
10 9 
10 9 



0 9\ 

1 0 



16 4 
16 8 



0 91 

0 11 
two 
3 0 

a 

0 2 



su 
0 '0| 

0 3 



0 5 

1 0 



m TABLE OF Tfi£ DIMENSIONS AND 



• 

PARTICULARS OF EACH 


Of Two 
OedM. 


Fdiatet. 


Mer- 
ckint 

Sfaips. 


Brif. 


— 

Sloop. 


DIMENSION, OR SCANTLING. 


GUNS 
. 74 


GUNS 


TONS 

330 


TONS 

170 


TONS 

60 


• 




ft' 


in. 


ft- 


in. 


A 


m. 




in. 




in. 


StebnsON or kelson knee, continued^ 






















« the upperside of the Deck 
















■ 








diek 


wing 


wing 










The Fore and Aft Ann to 
























20 


3 


16 


0 














Tapered from the size of 






















the Kelson to be at the 














• 








Head 


1 
1 


1 
I 


O 




A 
V 


fti 






« 




To be bolted with Bolts 












» 










in \umAer or distant 














« 








fn»m each otker aboni;. 




10 


1 


a 

• o 


m 












Diameter ef the said Bolts 




11 

*? 


A 
\l 


11 


A 

V 


11 










Stem ctrtre for sweeping the Aft 




















side of the Stem. 






















Above the upper edge of 
























23 


9 


18 


6 


16 


0 










tk» fM^emost perpen- 
























24 


0 


18 


1 


17 


6 










' Ileight of the forepart of 






















the Stem above the 














• 








upper edge of theRab- 
























35 


9 


29 


0 


27 


0 


20 


1 


13 


3 


Stbm.-— The Stem to be moulded 


1 


5 


1 


3i 


1 


1 


0 


11 


1 


0 


To be athvart-ships or 










• 










ft 


0 


1 


8 


1 




0 


10 


0 


10 


And to diminish from tht 






















Head to the lower side 






















of the Lower Cheek to 
























1 


5 


i 


4 


1 


2 










To be sided at the Keel... 


1 


3 


1 


S 


0 




0 


9{ 


0 


7 


Number of Pieces to make 




















tkne 




imo 


fl 


90 


ll 


90 


Scarphs to be in length* 


4 


0 


4 


0 


S 


4 


3 


0 


3 


0 


Hps of the Scarpht mei to 
























0 


5 


0 


4§ 


0 


3 


0 


H 


0 


24 


Bolted with Bolts in num- 




















eight 


SIX 


s'u 


six 


six 


onddimfftier 


0 


^ 


0 


1 


0 


1 


0 




0 


Of 


Apioif«— The Fabe Stem, or A- 






















0 


114 


0 


9 


0 


8 


0 


8 


0 


6i 



* The Scarphs are to he tabled together with a Hook-hutt^ and tarred Flannel 
is to be laid between the iicarpbt. iUl the Bolts to go Uurougb the Apron audwel 
clenched thereon. The Rabbet to b« taken oat of tite midlte of the Stem, if fe- 



SCANTIJN<»81 OF SHIPS iS» EACH CLASS. mo 



PARTICULARS OF EACH 
DIMENSION, 0& SGANTUNG. 



Of Two 



GUNS 

74 



Apron — continued. 

And broad as the Stem, if 
the Rabbet is in the' 

middle; otherwise 

Bollard ©r Knight HEAD Timbers, 
to be square at Head . . 
To be tided at the Heels 
%* The Bmdt to out or open 
for ucuririg the Bow- 
iprit; and the Heels to 
" ritw Urn enough dou n to 
Uke9 BoUmtheHook 

Book. 

2b he cooked and bolted 
throvgh the Apron wUh. 
BoUi, m nwRfcr . 

and diameter 
Hawse pieces * — on each side, in 
Number 

Ibmnoit Hawie'Piece, 

sided 



in 



2 4 



3| 
1 



sided 

sided 



Hawrse 


Piece, 


Hawse 


Ffrae, 


Hawse 


Fiece, 



sided 

Holes in diameter, on a 
square, tkt Pipes 
ore let out., 

To be in distance from 
each other on a square 

Hawse Pipes thick at the 
bottom 

£ach to weight about 

ewt. qrt. lbs. 

The Hawse Pieces bolted 
together, one bolt a 
hove the hoics, and. 
number bclom 



0 I 



Frigate* 



GUNS 
30 



Jl. in. 



1 8 



2 
0 



Mer 
cbant 
sups. 



TONS 
330 



ft* in 

I 6 
0 11 



Brif. 



TONS 

170 



Ji ' Ml 

0 10 

0 lOi 



Sloop. 



0 8^ 0 S 



four 
1 6 
1 5{ 

1 Si 
1 6 



5 
6 

1* 



8 0 0 



two 



0 1| 
three 

1 3k 

|l 3| 

1 3| 

1 'ii 
I 1 

0 H 

3 0 0 
two 



two 

0 Oi 

three 

1 2 

1 4 

1 2 

0 10 
0 u 
0 1 

2 2 0] 



4mo 

0 01 

Jour 
• 

0 9i 



TONS 
60 

ft. in. 



1 0 

0 9 

0 y 



0 8 
0 10 
0 <H 



* The Hawse Pieces Id liy ■f.iost ench other in 

he open above and below from one to t , \nrhcs for air. 



two 
0 10 

0 9 



0 5 



two J one 
of the Holes, 



one 

Midi 



270 



TASIM jOF DIMENSIONS. AND 



PAilAcuiARS OF EACH 
dimension; CMt SQAMTUNG. 



HAWSBiPiBCBs— eonfMiMrf. 1 

I The Bolts to be in diame' 

, i ter , 

SterA ^dffr.^Foreiuid Aft at the 

' Head 

Thwartships at the Head 
* Fore and Aft at the y\'iog 
^ TnuMom .•>«.*»**«k>*>** 
' Tbwartsbips at the Wing 

Tmnsom 

Foreand Aft atthe Deck 

' Transom 

Thwartships at the Deck 

Transom 

Thetice to tapir at the Keel 

to. 4 

! Face and Aft on the Keef 
(the back or fake post 

included) 

And the main pout not to 
have less wood abaft the 
rabhet in 'that direction . 
' Aftstde abaft the rabbet 
at the Wing Transom . 
Aftside of the rabbet abaft 
the After-timber ex- 
pressed in the Dimen- 

^ sionSr«. 

At Wing Trawwn, at lower 
' edgto^T\ukraU,i..„ 



» Vpper edge of Keel 

False Post, the back of it 
(if any) to be abaft 
the rabbet on the Keel 
NNEB Post * — Fore and aft at the 

t upper end.,...; 

Fore and aft on <fte Keel 
To run up to the under 
side of Transom .«'..... 



Of Two 
Decks. 



74 



ft- in. 

P li 

1 8 

\ 8 

I 

1 8 

t 

I 8 

1 8 

1 8 

1 3 

3 0 



4 IQ 

1 4 

2 3 

1 1 
I 4 

deck 



Frigates 



GVMS 

*36 



ft' Ml. 

0 If 

1 6 
1 6 

1 6^ 

1 6 



\ 1 
2 7 
0 11 



4 0 
1 6 

1 9 

0 91 

1 fi 

9nng 



Mer- 
chant 
Ships. 



ToWi 
330 



ft, in. 
0 Oi|0> 0| 



0 10 

1 1 
1 e 

1 li 



0 10 

3 2. 

0 8 

0 11 



4 <0 
0 6 

Q 8 
0 8 

0 n 

mng 



Brig. 



170 



0 le 
0 a 

0 11 
0 10 

. » 

0 * Oi 

1 9 

0 8 

'0 9 



0 3 



1 5 

0- 7 
0 9 

deck 



Sloop. 



60 



ft. in 

0 0| 

0 7 
0 9 

0 11 

0 10 



0 7 

1 8 

0 7 

0 8 



1 3 



afbre it of ore it 



1 4 



1 4 

0 6 

0 8 

deck 



« llmid, orTbwartships, astheSleraBMtfromthelAW 
andthcnrc- to the Keel, as the slispe fCtbo body flu^ w^nrfk^To hate a tcnDn 

to the Keei as the Maiu Post. . .... ^ . uutm * ' / . 



PARTICULARS OF EACH 
DIMENSION, OK SCANTLING. 



[NNER Post — continued. 

( The heel of the Post to 
i be seetire^ with dovt- 
tail ^lat(8i..L'..v.iii...; 
BroiM or tfrtMd at^tke 

atfs 

' Broad in the n>i(h/ 'c 

' Let in Jlush icilk thin sheet 
copptr behind, plates 

tkkk.,.,.,. 

Countenunk' Bolts in each 

plate, in number .j..,.,. 
The Bolts to have proper 
heads, anc! in diameter 
Transoms. — Wing Transom: 

Height of the upper 
« tide of the Wing J Van- 
som at the! middlcf line 
above the upper edge 
of .the rabbet of the 

Keel... J... 

* Depth of the margin .... 
Round Aa of the Wing 

Traosooi 

j "Roooddowniofitbe^iig 
Transom at the eiids»..< 
;• Breadth at the Aftside of 
Wing Transom *, or its 
length at the Aflstde . . 

i Sided « 

; Moulded at the middle . . 
I Moulded at the ends • 
I Bolted to ike Post with 
! tw<^ Boils, in diameter . 
FILLIR<^Transom, Sided, or so as 
to leave for air hetneen 
' it and the Wing Tran- 

» «. torn 

And, abtne the Plank qf 
the lamer Deek,,,,,,. 



Deck*. 

• 1 1 



GUNS 

74 



S..0 



0 7 



0 0| 

1 air.. 



Q 1 



26 6 

a. .6 
a.. 5.. 
0. & 

32 e 

1 \\ 

2 0 
1 6 

0 \\ 



0 10 



0 21 



Prtgttes. 


1 Mh- 

chant 
Sbipi. 


Brig. 


SIMM. 

tf 


quNS 


TONS 


TONS 


TONS 


36 


330 


170 


60 


ftm ia. 

V 




in. 




in. 


fit in 


1 • 

,> 












1.. 8 ^ 






3 


1 3 






t. 


0^/ / . i , 


I- 


0 6 


0 


5'^ 


0 


'■.5 


0 5 


1 


■V 




0 


4 


0 4 


0 OJ 
* 


A 
w 

Y. 






H 


0 0^ 




MA 


t 

m 






0 Of 


u 


ni 
"t 


0 




0 0; 


t 






-..•Kl 




21 11 


19 


0 


• 

13 


8 


8 6 


0- 5 


0 


'\ 




3 


0 2\ 


0 6 


0 




0. 


5 


0 3 


0. 4 


0 

t 




0 


3 


0 2| 


•?4 4 


17 


0 


17 


0 


11 10 


1 0\ 


0 


11 


0 


11 


0 9 


1 10 


1 


4 


I 




0 8 


1 4 


1 


1 


0 


I0| 


0 7 




0 


Oi 


0 


Of 


0 Of 














0 3 













o» No chocks are admitted on the Aftside of the Wing Transofn". Ohserve to 
ptaoe the BoHs ole»<of fl« vaUkile. »fei<e1iant ships oAm bareWoiMeivida 



eT2 



TABLE OF THE DIMENSIONS AND 



PARTICULARS OF EACH 
DIMENSION, OR SCANXUNG. 



Killing Transom — continued. 

Bolted to the Posts with 
tw JSoHtzf cleat «f mid- 
dle) diameter 

|DickTeansom, Sided 

Moulded as broad as it 
possibly can be gotten 
attd nbbetted on the 
Ibmide for the better 
lecuring the Deck 
Plank, if a hook, to be 

long........ 

Choekt on the Aftside 
(if any) not to exceed in 

thickness 

Bolted thro' the Post, with 
two Bolts ( clear of mid- 
dle) diameter , 

imOMS below the Deck, or 
FiuiMO TiANsow, m 



• • t • • • I 



in 



The First 
- Second 

Si4ed j Third 

Faurtk,,.. 

Fifth 

SLcth 

Bolted with one Bolt 
each, clear of the^tern 
Knee Bolt* dMmefer.... 
To leave space Ibr air be- 
tween each Transom... 
|VViNG Transom Knees. — To have 
a Knee on each side, 

Midedifwooi* 

The Fore and Aft arm, in 

length 

Th vairtihip arm, in length 



Of Two 




Her- 






Decks. 


Frigite* 


chant 


Brig. 


Sloop. 






Shlpt. 


GUNS 


GUNS 


TONS. 


TONS 


TONS 


74 


36 


330 


170 


60 


Ji. in. 


ft. in. 


Jl. in.\ 




Ji. in. 



0 H 

1 2 



0 7 



0 Jt 



five 

0 111 

0 UJ^ 

0 llir 

0 11^ 

0 111 

0 u 



0 1 
0 Ui 



0 H 

0 3 

1 0 

5 0 

0 9 



0 5 



0 if 



two 
0 101 
0 101 



0 11 
0 4 

0 10 

11 0 
6 0 



0 U 



five 
6 8 
0 8 
0 
0 
0 



four 
0 9 
0 9 
8 I 0 9 
8 0 9 



0 Oil 
0 4 

0 7 I 0 5i 



6 0 
4 6 



3 0 

4 0 



three 

0 7 
0 6 
0 6 



0 5 

4 6 
3 6 



ti^il® ^^"VS*. ^ Knees are to be coakedorwmoglit wHh 

* WW Battm the upper strake of spirketting, and the Thwartship arm to 
, e<** or nook Into the Transom Iron Knees. To have iron plates at the toe- 
boles. *^ 



Digitized by Googl( 



SCANTLINGS OF SHIPS OF EACH CLASS. 



^3 



mm 



Of Two 
Deck*. 




Mer- 

chuit 

Ships. 




Brig. 


Sloop. 


74 


mi Ha 

36 




TONS 


TONt 


ft. in. 


yif. in. 




/<. in. 


ft» in. 


1 

14 


11 


8 


7 


7 


0 U 


0 14 

V if 


V Vf 


0 0| 


0 0| 


0 Oi 

1 


0 0| 


0 0| 








• •• 


3 ft 0 






0 11 


0 8i 


0 6i 








8 0 


6 0 






5 6 


4 9 


3 9 






ten 


ten 






• 


0 Ji 


0 li 


0 Oi 






1 0| 


1 0 


0 8 


0 8 


0 7 




next to 








third 


wing 


firU 






deck 










1 OJ 










1 1 


1 Oi 


0 9) 






ft 9 


ft P 








1 1 


1 0 








0 u 


0 li 


0 0| 


1 





PARTICULARS OF EACH 



number. 



about act, 



Sided 

Fore and Aft arm to cast 
under the Beams in 
length 



som 

fioJted with Bolts in turn 
ber 



ter 

iCBs.-TbeAfterFa 

Piece to be sided. 



side of the 

Middle Fashion Piece to 
nin up to the Under- 
side of the Deck 

And the Heel to the 
Stepping upon Dead- 
wood Sided 

Foremost Fashion Piece 
to be Sided, and to run 
w^aUneiheWingiyan- 
9om, ot hnger ^ to he 

gotten 

and the Heel to run 
down below the Tran- 
soms * , 

The Fashion Pieces to 
^oe on upon the ends 
oftbe'Tnunomi 



274 TABLE OF THE DIMENSIONS AND 



PARTICULARS OF EACH 
DIMENSION, OR SCANTUNG. 


Of Two 
Daelw. 




Mer- 
chant 
Ships. 


Brig. 


Sloop. 


GUNS 

74 


GUNS 

36 


TONS 
330 


TONS 

170 


TONS 

60 




jt, in. 


/»• Ml* 


an 

Jfm m. 


ft in 




rASHioN xibCES—— com intica. 








• 








•er AUHocn ore to imww 












s^uarCf or TicQTiy 50, inr/i 












tnt lum Of inc oooy. 












XWUM aUu OrnCcif Ui 1 IlilOcr ailU 












Tlnnm in 


52 0 




2 2 


2 0 














xajwct^ OcCOTi a or jun lo* 












«nci inira JUittocks^ 












ftt}/i inn iirnhpr in 












scarpncu or jronico to~ 












getneTf mm POiigg vifii 


























CMTfC 










1 ne ix)iis lo Dc .Si|iiare 














f» 11 

U 1^ 


A 11 






JJOWcT lIluOClU lO DC OOlt* 










VU lO XuK FlUOn Ul \DK 


• 










sauic nianncr* 












' 1 "n n^v^ T^vi?r\ ^^nrf T^irr* 
Av Jiavc 1 OIjUi I 1 iin- 












F\^l*0 /*^i7Ar* oiy~*r\ T'/^*>4 

Dci 9 over ccicn x orij 












• * 


Q 11 










sna upper eoa uacQ*** 


A in 










Th<k Short XimhM* nmr 












mC L-'pper xOrCS lO DC 












Mflpfl ^Ka Tjiwij't^- I'm/ 


0 in 


n ft 








upper'ena ... 


n o 
u y 


n 7 

V / 










Aft 


HO 


71! 


29 


lO 


Ana Nucu in inc DcaiiD^ 














1 A 


1 O 


1 f\ 


U lU 
















iiie snip lo lorwara snci 














1 9 


1 1 
1 1 


fl 1 1 
V 11 




0 8 


xajiit unnc ijiiiic lurwiiTu 










anrl aft . . 


> • 


0 111 


0 10 


0 0 


0 7 


Lcnffth in the Mid-shibs 


25 6 


2i 0 


19 0 


16 0 


11 0 


2Vb< <o Aarc fett whole 












vood below the Cutting 












4tmm m Mid-ships, and 












furwari ond aft to in- 












create with the r^Mg,,, 


1 4 


1 S 


1 0 


0 HI 


0 8f 
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PARTICULARS OF EACH 
[DIMENSION, OR SCANTUNG. 



IFloor Timbers— confmwfrf. 

To be moulded at the 

keads* 

iLown'or Fiisr Futtocks.— To 
be sided along Mid< 

ships 

Ditto afore and abaft .... 
I'o be moulded at tJie 

Heads 

To tearph on the Second 
or Middle F^ttodn in 

Mid-shipt 

Ditto afore and abaft .... 
The Heels of the Futtocks 
to run dmm to Dead- 
wood, and to have sub 

stance left there 

Ikt lo AMe km stepping 
wauhiMee at the Heeb 
^ the Double FutUteks, 
and Half Timbers, and 
the Heels bolted, with 
bolts, in diameter 
) or Middle Flttocks.— 
Sided along the Mid- 
thips ; 

D" Afore and Abaft 

To be moulded at the 

Heads 

To scarph on the Third 
Futtociis amidships .... 

D^AIbre and Abaft 

FbTTOCits.---To be sided 
along the Midships.... 

D** Afore and Abaft 

To be moulded at the 

Heads 

To scarph on the Fourth 
Futtocks or Top (im- 

ben in Midships 

DTAfttfe and Abaft...... 



« The BoltsiiMi^ tbe Flm an 

openings are filled up 



Of Two 




Mer- 

chuit 

Ships 


Ml. 




GUNS 

74 


GUNS 

36 


TONS 
330 


TONS 

170 


TONS 

60 


ft* m. 


ft. 

J*' 


* 


ft 




J*' 


• 

.flt 




Ml 




0 




0 


8i 


0 


n 


0 


^\ 


1 31 


1 


n 


0 \o\ 


0 


10 


0 




1 2i 


1 


0 


u 




0 


94 


0 


H 


1 1 


0 


101 


0 




0 


8 


0 


H 


7 0 


6 


3 


5 


1 A 
10 


4 


6 


3 


6 


6 6 


5 


6 


5 


0 


4 


2 


3 


3 


0 6 


0 


4 












- 


0 3i 


0 


3 


0 


2 


0 




0 




0 1| 


0 


1 


0 


oi 


0 


H 


0 




1 s 


1 


Oi 


0 




0 


9 


0 


7 


1 U 


1 


0 


0 


9 


0 




0 


7 


1 1 


0 


H 


0 




0 


11 
•1 


n 

V 


K 
9 


7 0 


6 


3 


5 


10 


5 


6 


4 


0 


6 0 


5 


9 


5 


0 


4 


9 


3 


3 


1 2 


0 11^ 














1 14 


O'lOl 














1 0\ 


0 


9i 














7 0 


6 


3 














6 0 


5 


9 















of the ncmrn rise the Kelson Salts. In 

and caulked to the Flour Ik aJ-. 
— ^ , 



276 TABLE OF THE DIMENSIONS AND 



PABTICUlABfl OF EACH 
DIBIEN8ION, OR SCANTLING. 



OfTwo 

Decks. 



GUNS 
74 



Jt, in 



Fricates 



GUNS 

36 



Jit. in. 



0 
9 



1 1 



0 it 



0 8 



0 9 



10 
7 



9 
9 



0 
0 

6 
4 



0 

9 



0 8 



0 7 



0 6| 



0 5 



Tarn Finrrocn— coRtume^ 
%* I%ou that eome mitder Omt 

Deck Ports are to run 
up to the Sil/s. — In small 
vesulif where they make 
the iidct cf Portt, they 
mutt be tided half an inch 
more, and run tgi> to the 
topside, and in ttake ^ 
the Channels. 
Fourth or Upper Futtocks. — To 

bended •••••«... 1 1| 

To be moulded, «t tlie 

Midaie Deck 

D° at the Upper Deck ... 0 1 Oj^ 
To starph on to the Top- 
tirobien in Midships ... 12 

D° Aibre and Abaft 9 

l^iperFMttoektmmerekmt 
thipt xxte to run up six 
incha above the Middle 
Deck, all Fore and Aft, 
exeqft thmthei make the 
tidet of Fert% which are 
to run up to the top oj 
the side (if to he hud). 
Those under the Forts to 
run up to the Silb, 
Top Timbbbs*.— To be tided at 

the Heels i i O 10|| 6 0 0 6 

Sided at the Upper Fut- 
tock Heads, or in wake 

of the Ports 

Sided at the top of the 

side 10 0 10 0 

Moulded. — In the range 
of the Loicer Ports or 
Upper Deck Forts in 
Frigata, and 9t the 

* Top-timbers making tlie sides of Ports are sided half an inch more than 
the abu\ e, that they may not be too much Weakened by lettiu in the 8ilb : and 
have short Top4iinben to fan 19 to talw the nmgh-tiee n^^^^ 



Mer- 
chant 
Ships. 

TONS 

330 



ft. in 



Brig. 



TONS 
170 



ft. in. 



0 lOi 



0 9 



n 



Sloop. 



TONS 

60 



tn. 



0 Si 



0 7 



0 6 
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PAKill^UJLAKS OF EACH 
JJXiil£j>laIUMy UK SCAN IJLING. 


Of Two 
Decis. 



GUNS 
74 


Fricatea. 


Mer. 
cbant 

BnlpS. 


Brig. 


Sloap. 


ODNS 

36 


TONS 

330 


TONS 

170 


TONS 

60 


Top Timbers — continued. 




Jt» in. 


Jt, >A. 


ft* in» 


Jt, in. 


MiddU Deck in Mer- 












ekoHi Skips 


1 0 


0 8| 

* 


0 6i 






Jii tht range of tke Qvor- 








terDeek 


0 7 


0 6 








In the range ^ the Fore- 














0 7 


0 6 








In the waist at the top of 














0 61 


0 51 


0 41 


0 54 


0 Si 


ComiTSB TmiBM. See Stbbn. 




enSe 


one 


Me 


ate 


erne 


KbuOMS. < To be square (exclusive 












^ of what it lets down 


1 5 


1 .21 


1 0 


0 11 


0 9 


Between the Floors, which 












0 I 


0 1 


0 Oi 

a 


0 0|: 


0 Oi 


Number of Pieces ••• , 


six 


six 


four 


three 


two 


Hie scarphs in length 










• (tke midiUe to eimu on 














5 6 


A 9 


4 0 


3 9 


3 6 


Lips of the Scarphs not 












more in thickness than 


0 5 


0 4i 


0 3 


0 S 


0 2 


St£M$on, or Inner Stem, to be 










sided at the upper end. 


1 1 


0 lOi 


0 8i 


0 10 






1 1 


0 10| 


0 7 


0 8 




And scarph on totbe fore- 










most piece of Kelson . . . 


4 6 


3 9 


3 0 


8 9 


• 


And to run up to the up- 












per side of Deck Tran- 














upper 


upper 


upper 


upper 




Main Walas. — Height of the 










• Loweredge 








■ ■ 




M tke Stem 


22 6 


19 0 


16 10 


U 9 


7 3 


At Dead Flat , 


18 0 


16 6 


13 3 


9 91 


5 11 


At the After Timber 


33 ^ 


SO 3- 


17 0 


19 6 


7 8 


*^* l^ese heights are taken in a 












line with the upper edge 










- 


^ the rabbet in the 




* • 


• • ' 






KeeL 














A 3 


3 9 


3 A 


9 0 


1 4 




four 


four 


four 


three 


two 


and thickness... 


0 8 


0 6 


b 4i 


0 5 


0 4 


ItecKbTUFF under Main Wales. — 












eight 




three 




too 



\ 
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TABLE OF THE DIMENSIONS AND 



PARTICULARS OF EACH 
DIMENSION, OR SCANTLING. 



* • 



ThickstupF'— C0n/Mitied[. 

The upper eclge of the 

first to be thick 

The upper edge of the 
lower strake, thick ... 
m^vnder edge lofo of the 
thklmm ef the httem 
plank, and the interme' 
diate strokes to taper re- 
guiarli/ thence to the up- 
per edge oj' the upper 

Number of strakes of En- 
glish plank under the 

wale , 

Plank of the Bottom to 

be thick* 

And to have three strakei 
between every two 
butts, and tcarphs in 

length 

To fasten the bottom 
plank vdth treenail, 
size when mooted, (and 
should not be over- 
hauled afterwards) .... 
To have one boit in the 
timber next each butt 
and clenched inside, 

diameter 

TaicKSTUFP upon the Main Wales. 

—Strakes, in number... 
The first strake upon the 

^ thick,,., 

Hki. iwpd,,. 
The second strake upon 

the wale thick.... 

broad... 

Stuff of Topside, to dim- 



Of Two 
Decks. 



GUNS 

74 



Frifatea. 



0 8 



0 &i 



GUNS 

36 



7Hne 



0 4 



6 0 



0 1| 



0 1 



two 



lO 7 



1 1| 0 u 



0 

1 



6 

0 



0 6 

OH 



Utr. 
chant 
Sbipa. 



TONS 
330 



teven 



0 4 



6 0 



0 li 



0 Of 
ftt'p. 



0 5 



0 4 
0 10 



ft, is. 



0 4 

0 3i 



0 3 
5 0 



0 H 

0 Of 
tmo 

0 z\ 
0 11 

0 3 
0 10 



Brig. 



TONS 
170 



0 3 

0 %\ 



fioe 

0 ^ 



TONS 

60 



Jh in. 

0 3 

0 2\ 



f<mr 
0 2 



0 1 



0 0| 
one 

0 3| 
P 9 



0 1 



one 

0 3 
0 8 



.l.it?r'"^*u?f *^*1'?^^^P'*"''»'^ is admitted, particularly in merchant 
snips to w ork 2} and 3-inch plank, with six feet shift, and two strakeshalMas 

u i^'TtS^.h with five feet shift, and three between every 

ijutts upon the same nnber. 
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PARTICULARS OF EACH 
DIMENSION, OR SCANTLING. 



TbICKSTUFF — continued. 

nish from thkk Stuff 
upon the wales to under 
edge ^ tkur,thvhe» .... 
CHAMIOLWAlin^Distance from 
the upper edge of the 
Main Wales in Mid- 
ships to the lower edge 
of the Channel Wale 
on a perpendicular .... 

Channel Wale broad 

Number of Strakes 

Thickness ' 

Plank above the Channel 
Wales.— TAe hmer edge 

■ fl/ the first Struhe upon 

the Chmnel Waie$ to be 

thick 

The second Stroke above to 

h0attdt 

SnAKts.— Distance on a 

perpendicular from the 

upper edge of the 
Channel Wales (in two 
deck ships) and main 
Wales (in FHgates, &c. 

to the Top-timber 
line or upperside of the 

Sheer Strakes 

Sheer Strakes broad , 

Number of Stmkes 

and thick 

The lower edge of the Sheer 
Strakes works down to the 
Ports of the Upper Deck 
along the Midships — To 
heefEngUAOttkBlmtk 
behind the Channels.^ 
The Sheer Strakes to be 
kept parallel. Fmrc and 

4ft. 

Plank upon the first' drift 
to be thick \ 



Of Two 
Deck*. Frigitfi. 



GUNS 

74 



■an 



4 5 

3 0 
three 
0 5 



0 4 



0 3 



GUNS 

36 



tn. 



2 



4 
2 



0 4 



0 3 



6 9 
1 11 

0 4 



0 



Mer- 
chant 
Ships. 



TONS 
330 



ft. in. 



0 fi| 



0 . «. 



Brig. 



TONS 
170 



in. 



Sloop. 



TONS 

60 



0 2 



ft. in. 



0 H 
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TABLE OF THE DIMENSIONS AND 





of Two 




Mer- 






PARTICmABS OF EACH 


LP ecu. 


r n^micl* 


liana 


Brif . 


Sloop. 




8ki|w. 


DIMENSION^ OR SGANTLDiO. 










•T' f\ XJ (2 

I KJFi 8 




74 


36 


330 




fin 


♦ 


ft, in. 


ft. in. 


ft, in. 


ft* in. 


ft, in. 


Sam Strakes— confrnMci?. 






Plank next under the 












Plank Sheen, upper 














0 2i 


0 2 


0 2 






Butt End Bolts. — To 










have ooe Bolt driven 




• 








with a rittg uoAtt hf 












head (or a full head 












made) in the timber 












next the butt of the 












"Wales. Clamps, and 












all stuff, four inches 












inicK • Doiis uie sise 












of those in the batia of 












tbebottoii). 








•< 




WITHIN BOARD. 












Onop CLA|iPi.-Straket,iiiiiumber 


law 


law 








The upper Stnike thick... 


0 7 


0 5 








broad , . 


1 3 


1 1 








The lower Strake thick.,, 


0 6 


0 4 








broftd.. 


1 1 


0 11 








The i^d two Stralces may 












be reduced (o one at 












the Miion piece and 












, apron, and reduced in 












thickness within 7 or 9 














0 5 


0 3 










0 10 


0 10 








Oblof BkAitt.Wrhe upper tides 












to be below the quder 












tide of the gun-deck 












plank at the middle of 














7 9 










Midshipi 


7 S 


5 3 










7 S 










Beamt to round up in 














0 «i 


0 fl 








To have Beamt in num- 














22 


six 








Aftside of the after beam 
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PARTICULARS OF EACH 


Of Two 
Decks. 


FrtKatei. 


Mer. 
cbant 
Bhl|w. 


Brig. 


Sloop. 


I>IMfiNSiQN, OR SCAMTJLINO. 


GUNS 


GUNS 


GUNS 


TONS 


TONS 




74 


• 36 


330 


170 


60 


Oklop Bbams— ooR^inued. 

afore the after perpen* 


ft. in. 

2A 3 
i 3 


ft* m. 


ft' Ml. 


ft. in. 


ft. tn 


Oilop Beams to be square 
%* Tkm Beam mkiekm* made 


0 10 








M fSTO or more pieces are 
put together and bolted as 
the Gun-deck beam, 
which see, 
Kim^nc Orkp leemm fo he 
kneed at each end, with 
one Lodging Knee, fay- 
ed home tn fhp T^imh^n 

**** * ly Ci/tc S.lfllUC7A, 












excepting to those beams 
lAflt cMie upon the in- 
tideits^, that the Kneee 

to fay also, 
I/>dsrinflF Kni'M ^^fn hp 


0 9} 
4 6 

4 6 


0 7f 

3 7 

4 0 








Thwartship Arm Jong 
fcodfc inlo fAe Aeamj ... 

Fore and Aft Arm fiom 
beam to beam* or not 








Standard Knees, to have 
out Standard KnM> in 

each end ofevery beam, 

CXOfiDt (hAiUk lumiM 

where there comes se- 
cond futtock riders and 
the beams from afore 


three 

0 9\ 
4 3 

8t)r9 








Standard Knees to be si- 
ded 


0 8 








Thwartship Arms lon^^ ... 

The side arms to reach up- 
wards from the under- 
tide of the Orlop beams 
to the underside of the 
Gun-deck beams within 
two inches. 

The Knees to be bolted 
< witb hoU$, in nuaOer ... 


3 7 
B or9 
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an TABLB or TE£ dimensions jIND 





or Two 






» « _ _ 

Mer- 








D« 






chant 

cWpw 


Bdg. 


Sloop. 


Dm BN8K)N. OR SCAMTLINO. 


GUNS 


GI>NS 


TONS 


— 

TONS 


TONS 


4 


74 


36 


330 


170 


70 




A' 


in. 


A, 


in. 


ft tfl 


ft in 


ft in 


The knees to be bolted 
















yrith ho\ts,in diameter 


0 


H 


0 


U 








To have four holts in the 












beam arms and Jive bolts 
















in the Side arms, where 
















ike length uriU' admit. 
















Cabumg. — To frame the Orlop on 
















each side. No. of tiers . 


three 


three 








From the room before the 
















Fore Hatchway to the 
















room of the Mizen- 
















mast, and from thence 
forward and aft •*,tien 
















two 


two 








Carhngs ..^ ^ 


0 
0 


9 
8 


0 
0 


7 
6 








— scored on upon 


















0 




0 


li 








and below 


0 


H 


0 


1 . 








. The side tier of Carlings 














- to be Icept out dear of 


















3 


6 


3 


4 








LEDGBSb —The Ledges to be bread 


0 


5| 


0 


5 








deep 


0 


5 


0 


H 








asunder 


1 


0 


1 


0 








Plank or Board, for the Orlop flat, 


















0 




0 


li 








Stbakb upon the ends of the Orlop 














0 


6 


0 


4 










1 


2 


1 


0 








Plank above this strake to the Gun- 
















deck clamps to be thick 


0 


H 


0 


3 








Step for the Fore Jear-capstan, 


















1 


10 












Dtftk to anmnr wUk the 
















Capstan-partners aloft. 
















To be let down with a 
















double stop, and on the 


















0 














And the ends tohe bolted 














throHgh the heamt with 
















tuo bolts in diameter ,»m» 


0 














Stantjon?.— have- a tier next 
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PARTICULARS OF EACH 
DIMENSION, Oa SCANTLING. 



AHTiOiti' e an tmued, 

the side, and at each 
end of the Orlop, tostop 
the crowns of the ca- 
blet, nded 

2ble Fare and Ajk • 

The said Stantions to be 
kept clear of the side... 
The Flat within the Wings 
to be framed with ledges 
3 inches square, Ut down 
mto the mieCi^mgsQnd 



ft* in. 



or Two 

0«cU 



GUNS 

74 



IN THE HOLD. 

iLiMBER Boards to be thick (of 
English oak plank) and 
fitted into rabbets to lie 

flush 

Stnke next the Limbers, 
or upon the lower fut- 
tock Heels, out from the 

tide of the Kelson 

2Se IM^ foonb not to 
exceed 3 feet long, mtd 
those under thehatchwayi 
to befitted tritk the grmn 
upwards 
Number of thick Strakes 

next the Limbers 

Thefint fAtdfe or Liinber 

Stnke «... 

brasd 

The second to be thick.. . 

broad,,, 

Which Strakes may be-N 
reduced to one afore f 
and Abaft, and in 
thickness (within ( 
about 9 feet of the \ 
cKtreme) .••••••••••••^ 



0 


8 


0 




0 


7 


0 


6 


3 


6 


3 


4 



0 3 



0 u 



Frifttet 



GUNS 

36 



ft. in 



tvo 



0 

1 

0 
1 



8 

2 

7 
1 



0 5i 



0 3 



0 11 



two 



6 

11 



Wraafht 
top and 

butU 



0 4 



Mer- 
chant 



Brif. 



TONS 

330 



ft, in. 



TONS 

170 



ft. in. 



Sloop. 



TONS 

60 



ft, in. 



0 S| 



0 2 



0 8 



one 

0 4 

1 0 
0 3 
0 10 



0 2 



one 

0- 4 

0 lOi 
0 3 
0 9 



0 u 



one 

0 3 

0 9 

0 2 

0 8 



0 1: 
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28+ TABLE OF THE DIMENSIONS AND 





Of Two 




Mer- 








Decka. 


Frifatei. 


chaot 


Brig. 


Sloop. 


PARTICULARS OF EACH 




Ships. 


DIMENSION, OR SCANTUNG. 


GUNS 


GUNS 


TONS 


TONS 


TONS 




74 


36 


330 


170 


70 




Jt. 171. 




fi. tn. 




yj. in. 


iHicKSTUFF at the Floor-heads, 










t /• C>± I 


Jive 




three 


three 




The middle Strakes, or 












strake, that is wrought 












on the joints of the 












tioor-head, to be thick 


0 8 


0 6 


0 4 


0 3{ 


0 3 


broad 


1 3 


1 10 


1 0 


0 9 


0 8 


And thebtrake,orMrake8, 












above and below those 












on the joints, to be 












thick 


0 8 


0 5 


0 3 


0 2 


0 2 


' 1 I 
broad 


1 1 


1 10 


0 9 


0 8 


0 7 


And the upper and lower 














0 7 


T*o Strikci, each 
wrouiibtTop tad Butt. 






broad... 


1 0 






Which number of Strakes 


1 










IS to be reduced afore 












_ 1 ^ 1 A A. 


four 


four 


two 


one 


one 


And in thickness ( within 


about 9 Jeet of the ex- 














0 5 


0 3 


0 2 


0 l\ 


0 li 

# 


IHICKSTUFF at tnc rirst futtock 




neads, or Middle 












Bands, in Merchant 












ahips, nwnber of bt rakes 


three 


four 


two 






T'l 'J 11 O* 1 

The middle Strake, or 










Strakes, wrought on the 












A. A. ^ \ ^ 


0 7 


0 5 


0 4 






broad... 


1 3 


2 0 


1 0 






And theStrakes,orStrake, 












above, below those over 












• the johits, to be.. .thick 
' broad 


0 0 


0 4 








1 1 


1 8 








W hich number of Strakes 












forward and aft may 












1 1 1 . 


ttoo 


three 


tZPO 






And in tmckneis{wtthin about eight 








0 4 


0 3 


0 2 






FooTWALiNG between the Thick- 












stuff. — ^The Footwaling 












between the Limbers 












and Floorheads — thick 


0 5 


0 4 


0 3 


0 2^ 


0 2 


The Footwaling between 













SCANTLINGS OP SHIPS OP EACH CLASS. fiSJ 



1 


or Tiro 




Mer- 








Oeckt. 


Frlfttea. 


chant 


Brif. 


Stoop. 


PARTICULARS OF EACH 






Skin. 







DIMENSION, OR 8CAI1TUNG. 


_ 

GUNS 


GUNS 


TONS 


TONS 


TONS 


* 


74 


36 


330 


170 


00 




in. 


ft. in. 


ft. in. 


ft» in. 


ftm in. 














the Flooi^'hctdt, and 












Pint Puttock heads. 














0 4 


0 3 








The Footwaling above 












the ThickstufT at the 












Fiooi^heads and Mid- 












dle Bands to be in 














aa • 




0 3 


0 2i 


0 l| 


Lowsm Deck Tramsom Kiiees, 










and Transom Knbbs.— 










1 


See Transoms. 












SuBVBBS or Pointers. — On each 














three 


two 


two 






iSMftd ••••••• 


0 lOi 










Arm ncxtthesidelong .... 


19 0 


9 6 








Time made of iron to 














• • • 




2 3 0 






Bolts in number in the 












Fore and aft or Side 














IBWll 


•ir 


five 






and diameter 


0 H 


0 1^ 


0 1 






*^* The Arms that fay agiunst the Transoms are to stand square 


, thereto, and to talie two tx»1ti through as many T^nnsoms as possible. 


The heads of the Sleepers to run 


up to the upper side of the Deck 


Transom, in larger ships, and Wing Transom in frigates. The fore- 


most to clear the toe of the Deck or Wing Transom Knee. Of that 


next the middle line, the head 


favs against the Sternson Knee in 


large ships, at the next Transom below the Deck, and the nuddie one 


equally between. 












CairrcHES.— la the Bun Abaft ... 












. Number ... 


three 


three 


two 


two 


one 


Sided 


1 1 


0 10 


•*• 


0 7| 


0 6i 


Length of the Arms each 


8 0 


6 0 


6 0 


5 9 


4 9 




twelve 


eight 


eight 


six 


six 




0 li 


0 1* 


0 1 


0 Oi 


0 Oi 


Main Step. — The Main Step to 












3 0 


2 6 


1 9 


1 6 


1 4 


Deep upon the Kdson ... 


1 ft 


1 2 


1 0 


0 10 


0 10 


In loigth (or tosUde easily 












by the Well Stantions) 


... 


... 


4 9 


4 0 


4 0 


FoKK Step, — Fore stop made in 













I 

Digitized by Google 



28fl TABLE OF THE DIMENSIONS AND 



PARTICULARS OP EACH 
DIMENSION, OR SCANTLING. 


Of Two 
Dec ill. 


Ffintei 


Mer> 
clniit 
Sblpt. 


Bri(. 


SVooD. 


GUNS 

74 


GUNS 

36 


TONS 

330 


TONS 
170 


TONS 
60 




/I. in. 


ft, in. 


fl, in. 


ft. in. 


ft. in. 


Fore Step — cmtinued. 












one, to be sided (and 












the middle placed un- 












der the centre of the 














2 3 


2 1 


1 6 


1 3 






11 6 


10 9 


8 0 


6 0 




Breast-hooks. — To have Breast- 












hooks equally spaced 












between the Fore Step 












and Lower Deck Hook, 














four 


three 


three 


three 


two 


The Upper Breast-hool^ in 












16 0 


15 0 


12 0 


10 8 


9 0 


The Lower Breast-hook in 














12 0 


12 0 


10 0 


9 6 


9 0 


Each sided... 


1 3 


0 11 


0 9 


0 8{ 


0 7 


Bolts in number in the 










Upper Hook ... 


13 


11 


9 


7 


7 


JLotcer Hook,., 


II 


9 


7 


7 


7 


in diameter ... 




0 H 


0 1 


0 0| 


0 Of 


The Breast-hooks to stand 










square with the body as 












nearly as possible. 












Floor Riders. — ^To have Floor 












Kiders ..,,tn number ... 


four 










in length .... 


24 0 












1 5 










Deep on the Kelson, not 














1 4 










Moulded at the Floor 












Head on the thickest 














1 2 










Bolls in each, in number 


10 












0 li 










Lower Futtock Biders, sided ... 


I 3 










Number on each side .... 


six 




■ 






Moulded at the Floor 












Heads on the thickest 














I 3 










Moulded at the Heads... 


1 0 










The lower Ends not to 












reach the Kelson by ... 


2 0 










And not to leave less 













SCANTLINGS OF SHIPS OF EACH CLASS. 869 



PARTICULARS OF EACH 


Of Two 
Decks. 


Prigatn. 


Ner. 
cbant 
Ship*. 


Brlf. 


Sloop. 


IMMSNftlQlL OA SCAMTIiNO. 


GUNS 

74 


GUNS 

36 


TONS 

330 


TONS 

170 


t^NS 

60 


HlDlW" •continued. 

M'hole wood at the endK 


Jt, in 

0 4 


Jt. in 

* p • 


Jl. in. 


ft. in. 


ft. in. 


The Heads to reach up- 
wards, to give scarph to 
•eoood Futtock Bidert 

Such as fay to the sidet 
the Floor Riden to be 
in number .... 

Bolted thereto fore and 
aft with square iron, 

To liave Cross-cfaocks 
fiiyed with a Hoc4»and 

Butt Scarphs acrass the 
Heels of the lower Eid- 

B^Hs through the Craw- 

Foreand Aft Bolts through 
the Ci-osichocks and 
Floor Riders, square iron 

Sboohi^ Futtock Bidehs. — On 


8- 3 

two 

0 li 

« 

1 4 

4 3 
fur 

0 H 

tix 

0 li 

six 

1 2 


r 


* 


• 


* 

• 


Length sufficient to scarph 
under the head of tiie 
Floor Bider, and ta 
continue upwards to the 
lower side of the Oxtop^ 
Beams. 

The Scarphs to have a 
aauok ouii, ana iengiu 

The Scarphf to have a 
Hook Butt, and MaaUM 
Bolted with Bolts in 
numher 


1 A 

1 a 

seven 1 

'i 


I 


• 
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288 TABLE OF THE DIMENSIONS AND 





Of Two 




Mer. 








Deck!. 


Fritate*. 


chant 


Brif. 


Sloop. 


PAKTIOULAKo Or r<ACn 




oDipt. 


DlMr<NS10N, OR SCANTLIN«». 


GUNS 


GUNS 


TONS 


TONS 


TONS 




74 


36 


330 


170 


60 




fi. in 


ft. in. 


fit. in 


ft. in. 


it. in. 


Third Futtock Riders. — On each 
















1 2 










Bolted with Bolts, in 














6 or 7 












0 U 












1 2 










Pillars in the Hold. — ^To be square 












Heel ... 


1 1 


0 B\ 


0 61 


0 6 


0 6 


Head... 


1 0 


0 1\ 


0 b\ 


0 5 


0 5 


Wbll.— The well to be fore and 










10 0 


7 9 


5 0 


2 0 






8 3 


6 9 


4 9 


4 6 




The sides to be English 












oak plank cyphered and 














0 3 


0 3 


0 2 


0 U 






0 7 


0 6 






FORE MAGAZINE.— Bulkheads 












to be of English oak 












plank rabbetted and 












thick 


0 3 


0 3 








Stantions (to be on the 












foR-side of the bulk- 












head) English oak, 














0 61 


0 6 








Stantions of the bulk-head 












in the clear asunder ... 


2 9 


2 7 








Height from the upper- 












side of the magazine 












flat to the underside of 














8 9 


6 0 








Length of the Magazine 














12 0 


12 0 








Magazine PlatformBeams 












to be English Oak, 














0 8} 


0 7 








Asunder in the clear (to 












have a Scuttle in the 














2 4 


2 2 








The Flat to be English 












Oak Plank, thick (and 














0 3 


0 ^ 









SCANTLINGS OF SHIPS OF EACH CLASS. 



sea 



PAKnCVLAXS or BACH 
DmSMSION, QE SCAMTLINO. 



I Fobs Maoammb omiiMued* 

Upon tiie • Magazine 
Platform to have pal- 
leting Beams of Fir, 

iguare 



Of Two 



OONB 

74 



tn. 



FHiale. 



GUHS 



Mer- 

CiMBt 



TONS 
330 



Jl. in. 



0 7 



0 7 



ft. in. 



firig. 



TONS. 
330 



Stoop. 



tn. 



TONS 

6l> 



tn. 



Fastened with tree- 



nails directly over the Platform Beams. To have Rabbets of If inch 
groofcd out of the upper edges. Into the palleting Qeam are let 
dawm Fir Carlingi, the tame tise as the Beami, with Rabbets in their 
edges, corresponding to those in the Beams; the middle tiers to be 
equally spaced from the middle line, and parallel thereto, to the dis- 
tance the palleting Beams are apart; but into the sides to contract tiie 
size as the shape of the body may require. 
IFiluno Room.— To make a Fill 



ing«oom beibre 
Magazine under 

Lights. 
Filling room, in length 
Beams for the Fiat, 



the 
the 



Aftbb 



flUiag-room^ Anwd 

and deep ... 
Magazine. — The Maga 
zioe in small ships and 
Powder Room in large 
ships, is generally aft 
It is built at the aft 
side of the After-beam 
of the After-platform, 
next afore the Bread- 
room, complete with 
neks, and parted off to 
hold barrels amiiar to 
the Magazine forward. 
Distance in the clear 
between the bulkheads 

Height from the platform 
to the deck above 

Athwartihips in the clear 

Beams of the platform 
(nak) ......... B^uare.,, 

Flat deal (caulked) <iUcik 



7 0 




two 


two 


0 1i 


0 7 


4 4 


4 0 


1 0 


0 11 



10 6 



7 3 



8 

18 

0 
0 



6 
6 

7 



9 
10 

0 
0 



0 
0 

6 
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290 TABLE OF THE DIMENSIONS AND 





of Two 




Mer- 




Sloop. { 




Deckt. 


Prigite 


chant 


Brlf. 


PARTICULARS OF EACH 






Slup. 




1 


DIMENSION, OR SCANTLING. 


GUNS 


GUNS 


TONS 


TONS 


TONS 




74 


36 


330 


170 


60 




fi. in. 


ft. in. 


ft, in. 


yi. in. 


ft. inl 


AFfBI^ Magazine — continued. 






■ 






Bulkheads plank or deal 














rt 'J 
u o 


ft oi 
u z-^ 








SKftntions 01 oaK, tquare 


V O 


A ft 








Mmdet 


A A 


8 0. 








(jUN W LOvVLR ukck. — 












Height of gun or lower 












deck Clamps. See 












Beams. 












Clamk ^ompoifd of Stialtesy in 














four 




one 


one 




Upper straiie .... tktck... 


0 o 


A t 


A A 


A A 

0 4 




broad. . . 


• • • 


X U 


1 1 
1 1 


A 11 

U 11 




Second Strake**.. thick... 




... 








oroaa... 


• • • 


• * • 








Toinl strake.*.**. tmck. . . 


0 7 










fpfvOu... 


1 o 






1 




me number of strakes 






■ 






IS reducea one less for- 




• 








ward and aft, and thick- 














U O 


n 1 
U o 








jmsBTviog loeir proper 








• 




midciien iron tJte ex* 














9 0 


9 0 


T A 

7 0 






aTUFF Deiween tne JLower-cleck 












clamps and Orlop thick 


0 3 


A A 

U 4 


V 3 






v/pening oe^wjeen lor air 












oe€p... 


0 4 


A A 










1 o 


T 1 V 


A 1A 
If ill 


A A 






4 Af A 


tJl A 

lo 0 


13 0 


18 0 




ooueci Willi poitS| in mim- 














1 J 


1 1 


9 


9 






0 1] 


A 11 
0 1% 


0 1 


0 1 




DbAMs.— jieignc OI uie uppersicle 
























deck plank, at the mid- 












dle line from the upper 












ed|re of the rabbet of 














24 6 


16 8 


15 0 


12 7 




midships 


22 6 


15 9 


14 0 


U 3 




• 


24 a 


17 11 


15 9 


13 8 


1 
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PARTICULARS OF EACH 
DIMENSION, OR SCANTLING. 


Of Twu 
Decks. 


Frigate 


1 bnni 
Ship. 


Brig. 


Sloop. 


"7 A 


JO 


TONS 
330 


J /U 


I 3 

tin 




./■/. «'/ 


. J^' in 


ft. in 


. in 


ft' in- 


Beams — continued. 




Jjower-tleck plank... /A<VA 


0 4 


0 3 


0 21 


. 0 21 




Height from the upper- 












side of the* Gun or 












Lower-deck plank to 












the underside of the 












deck plank above at 












middle line ... ajhre ... 


7 2 


6 2 


6 1 


4 10 




midiifiips 


7 2 


6 2 


6 1 


4 10 




abaft ... 


7 2 


6 2 


6 I 


6 6 




Beams to round up in 














0 6 


0 4{ 


0 4 


0 6 




Height from the upper- 












side of the deck plank 










to the upperside of the 














2 4 










Port Sills, Lower silis, deep 


0 71 










Upper silis, deep 


0 6 












2 9 












3 5 










Foreside of the foremost 












port, abaft the foremost 














18 3 










Aftjiide of the afterport, 












afore the after pcrpcn- 














10 8 










In distance from port to 














7 6 










Beams— 7b be Sided.. .. 


1 4 


0 10 


1 0 


0 11 






1 4 


0 10 


0 III 


0 8 






27 


26 


19 






Asunder about .... 


• • • 


• 1 • 


4 7 






Beam in the Main Match, 












to liave double arms, 












and in wake of the 












Fore Mast single arm 














I 3 


0 9 


0 9\ 






moulded . 


1 o 
1 z 


n 1 m 

U JU^ 


U lU 






The arms to be starphcd 










and tablet!. Scarphslong 


9 6 


7 6 


6 9 






Bolts in each arm, in 














eight 


sir 


six 







V 2 



203 



TABLE OP THE DIMENSIONS AND 



PARTICULARS OF EACH 


Of Two 
Decks. 


Frieate. 


Mer. 
chant 
Sbip. 


DIMENSION, OR SCANTUNG. 


GUNS 


CUNS 


TONS 


* 


74 


36 


330 


Beams— «m<intierf. 


ft. in. 


Ji. in. 


ft. in. 


Square iron, diameter .... 


0 li 


0 1 


0 0^ 



Brig. 



TONS 
170 



ft. in. 



Sloop. 
TONS 

60 

ftTZt. 



Knees. — 1 he gun or lower deck beams to be knee'U at each end, 
with one Hanging and one Lodging Rnee^ Sloops of 18 guns, and 
under, have Hanging and Lodging Knees only tp the first and second 
beam afore and abaft ihe. Main Mast» and Fore Hatchway Beams; 

the beams knce'd with Ltxl^mg Knees only. Merchant Ships have 
Iron Hanging Knees, or Dagger Knees, if of wood, sometimes about 
12 beams in Midships have hanging Knees. 



Hanging Kiie«...fiidW... 
Hanging Anns . . Imigik . 

Thwartship Arms la^fth . 

Bolts, in number 

diamtter 

If Iron Hanging Knees, 
each to weigh about 

LooGiKG Knees. — The Lodging 

Knees, sided 

Thwartship Arm, m /f'n^'f/i 
Fore and aft to be the 
whole length between 
tht hcanis, if to be had, 
or length sufficient for 
not less than bolts, in 

number 

Each Lodging Knee to 
have bolts, or more, 

III Wmn^Cr • •! 

and divneter 



0 U 
6 8 

4 6 

nine 
0 li 



3 3 0 



0 



10 
.{2 



eight 
0 1| 



0 8jt 
4 0 
3 8 
eight 
0 li 



0 
4 



0 



0 
3 

3 



6 
9 

3 



SIX 

0 1 



8 10 13 0 



thru 



seven 
0 1«| 



0 
3 



51 



thtt 



SIX 

0 1 



0 6 
3 « 

3 0 
six 
0 I 



Lodging and Dagger Knees to have a ooak left in the end of 

li inch long, with the long grain, or a tail when the grain 
will not admit of a coak. This coak, or tail, is to be closely 
fayed to the side of the beam, and an iron key driven by 
the skies. Beam arm to have a coping let into the beam. 
Cbhths Of MAtTs.~The centre of) 



the Foremast abaft the 

foremost perpendicular 
Rake aft, in every yard in 

the length 

The centre of the Mam 

Mast abaft the fofemost 



19 6 

0 Oi 



15 10 



OA 



17 0 



II 9 



0 jO 9 h 



10 10 
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^5 



m 



/^MHto^ or EACH 
llliiM 3CANTUNO. 



Rake aft in every yard ... 
The centre of ihe Mizen 
Mast afore the after 

I perperulicular 

, 'Bake aft, in every yard in 

-iMhBgth; 

Bo«<prits to ttive up- 
waida, in a /ferd in 

lencrth 

Mast Partners — lo have two 
Carlings for the partners 
of die Main-matt kroad 

Asunder in the clear etjual- 
Jy from the middle line 
Uppersides above the 

beam , , 

Foremast ParCnen -—Of 

two Carlings h-^ad 

deep 

I>'t down below the up 
p<Tsi(h' t)f the !)oam ... 
I'oreaiasl Partners, </.s?/;uAt 

clear 

Fore and Main^mast Car- 
lings bolted with bolts 
in diameter 

Mi2£N Partners. — ^To be thick... 

hroad ... 

I>t down upon the beams 
MuBN Stbp (the laps to extend to 
the 6rther side of the 
- betois) 

to be aided .... 
deep 

Bowsprit Step.— To be in number 

of pieeet 

tkkk,,,. 
Out to outside — in htadth 
Rabbettcd together, and 
bolted athwartsliip with 
three bolts, diameter.. . 



Of Two 



GUMS 
74 



//. in. 

0 1 

27 3 

0 1 

1 4 

1 6 

1 5 

4 0 

0 9 

1 4 

0 la 

0 11- 

3 10 



GUNS 

36 



J't. in. 

0 Of 

10 9 

0 1 

1 3 

1 3 

1 S 

3 '4 

0 Q\ 

1 1 
I 0 

0 1 

3 0 



0 u 0 1 

0 61 0 5 

3 10 3 (3 

0 10 1 



1 8 
1 6 

2 or 3 
1 1 
4 8 



0 \\ 



1 6 

tun 
0 10 
3 6 



M«r. 



TONS 

330 



TONS 
170 



ft. in. 



14 9 

0 1 

1 6 



3 0 
0 4 



2 9 
0 4 

0 1 



0 0} 

0 3 

2 9 

0 0| 



1 1 
1 0 

two 
0 8 
3 4 



0 Ij 0 



ft. in 
0 0| 



TONS 

00 



in. 
0 1 



I 0 

0 8 
0 10 

£ 4 

0 4 

0 8 
0 10 



0 3 
2 4 
0 Oi 



M.i(l<- l y 
tbc bitu 
upon 
deck. 



0 5 



0 1 



J 
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TABLE OF THE DIMENSIONS AND 



PARTICULARS OF EACH 
DIMENSION, OR SCANTLING. 


Of Two 
Decki. 


Frigalr 


Mer- 
chant 
Sbip. 


Brif. 


.Hloop. 


GUNS 

74 


GUNS 
36 


TONS 
330 


TONS 
170 


TONS 

fin 


Bowsprit Step — continued. 




in 




in 


.ft. 


in 




in 


ft. in. 














To extend from the under- 




















side of the beam at the 




















lower end to upperside 




















of beam above. 




















Bolts tliro' beam, diameter 


0 


H 


0 


I 


0 


Ok 


Made bjr 
Ihc bill! 






0 




0 


Q, 


0 


H 


upon 
deck. 




Hatchways. — ^The Main Hatch- 




















way .fore and aft 


8 


6 


7 


6 


7 


4 


7 


6 




thwart ships 
Aftside, afore the centre of 


6 


4 


5 


6 


5 


4 


7 


0 
























6 


0 


4 


0 


3 


2 


4 


7 




Fore Hatchway, /we and 




















aft 


4 


9 


4 


8 


4 


6 


4 


0 






4 


9 


4 


6 


4 


4 


4 


4 




FOreside of it abaft the 




















centre of the foremast.. 


32 


3 


26 


0 




• 


9 


10 
























fore and aft 


4 


8 


4 


8 


■ « 


■ 


2 


9 




thuartships 


4 


8 


4 


3 


• t 


• 


3 


8 




PtATCHWAYS. — Fore side of it abaft 




















the centre of the Main 






















6 


6 


4 


3 


• • 


• 


2 


10 




Carlings. — Number of tiers on 






















three 


three 


trvo 


tn 


0 




to..» 


two 


tuo 


one 


one 




Carlings to be oak, for fri- 




















gates and small vessels 






















0 


9 


0 


7 


0 


6 


0 


6 




deep,,. 


0 


H 


0 




0 


5 


0 


5 




Scored on upon the beams 




















aloft, and \ of an incli 






















0 


n 


0 


H 


0 


1 


0 


0| 




Ledges.— In the clear asunder not 
















more than 12 inches, 




















nor less than 9 inches. . . 




















broad 


0 


H 


0 


4 


0 


4 








deep. 


0 


5 


0 




0 


3 








Coamings. — To have coamings to 




















the hatch and ladder- 




















ways in 1 whole length, 




















and bearded from the 




















dock upwards. 
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• 


Of Two 




Mer- 








Decks. 


Frigatr. 


rhaijl 


Brig 


Sloop. 


rAKFlCLLAKS Or EACH 




J 


^ III p. 









GUNS 


GINS 




TONS 


TONS 




74 


36 


330 


170 


60 




ft, ill. 


ft. in. 


ft. in. 


t't. in. 


ft, in. 


Coamings — continued 










unwnide nhnve the drrh 


1 6 


0 4 


0 3 






hroad upun the beam .... 


0 8 


0 7 


0 5 






upon the upper side 


0 7 












0 7 










Deep as the coamings at 












the sides, and round up 












more than the beam in 














0 21 










The coamings and head-ledges t 


o be la 


|)p*d together at the 


ends so as to strengthen 


each way, and the coamiiias tailt-d 


i of an inch into the 


liead-ledges, and above the rabl)eis 


about 1 of an inch. N. B. The rabbet for the gratini's 


^ IIIUol UL. LclKvil i/ll I IJI?tl. 




















bolted through the 












beams in the middle, 












andthecoamingsat (he 












laps with bolts, in diu- 














0 1 


0 01 








Riding Ditts, — The Hiding Bitts 












are fixed upon the gun- 












deck of three and two- 












decked ships, upon the 












upper deck of frigates 












and under, and upon 












the middle deck of 












r somemercljant ships. 














two 


two 








Heads. Foremost ones — 














1 5 


1 3 










1 5 


1 4 








i And to continue that size 












downwards below the 












beam next their heads 


1 0 


1 0 








And to taper thence, so as 












to be at the lower ends 


1 2 


0 10 








The iieads above the deck 


5 2 


5 0 








The after-bitts, abaft the 












foreside of the forebitts 


3 10 


3 5 








Distance be ween the after- 














4 6 


5 0 
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1 


Of Two 




Mrr- 








Decks. 


Friiate. 


chanl 


Brie. 


Sloop. 


PARTICULARS OF EACH 






Ship. 






DIMENSION, OR SCANTLING. 


GUNS 


GUNS 


TONS 


TONS 


TONS 




74 


36 


330 


170 


60 




ft. in. 


Jt- 








Riding Birrs — continued. 












Each of the bilts to face on 












upon the aftsjde of beam 


f\ o I 
0 2^ 


■ U 1 j 








Each bolted to the beam, 












With two bolts in out- 














n It 


n 1 








Cross Pieces to the Bitts, 












yore and aft... 


1 3 












1 ^ 

1 3 


1 <3 








ww^ t 11-1* 

To have elm backs, in 












ml ' t 


u o 


0 5 








The underside of the 












cross-piece to the fore- 












bitts above the deck ... 


1 9 










The underside of the 












cross-piece to the after- 




1 7 








bitts above the deck ... 


I O 








Ends of the cross-piece to 












1 "al M A t t * A A 

extend without the bitts 


2 3 


o a 








Each scored on to the bitts 














0 2{ 


U 2 


i 






Standards or Spurs against the 












Bitls. 1 he foremost 












standards to extend to 












the beam before the 












foremast, and cut with 












■ 1 M t *1t* 

a swell on the midship 












side, to make the fore- 












mast partners. Stand- 












ards to the after bitts 






t 






continue forward to the 












aftside of the fore bitts 












ended 


1 0 


0 11 








Let down upon the beams 


0 1} 


O 1 I 








Bolted through the beams 












and carlings, boltx dia- 














0 li 










To rut holes near the deck 












through the aft part of 












each spur, diameter .... 


0 4 


0 3| 








The upper part of the 












arms next the bitts to 












reach as high as the up- 
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PARTICULARS OF EACH 
DIMENiaON, OR SCANTLING. 


Of Two 
Dccka. 


Frigate. 


Mer. 
eknit 


Brif. 


Sloop. 


GUNS 

74 


GUNS 

3d 


TONS 
330 


TONS 
170 


TONS 

60 


• 

penide of the cross- 
piece. 


fi. tn. 


ft* til. 


ft* M. 


ft, M. 


ft» in. 



Pabtmsbs and St£ps of the Capstans. — To frame partners for the fore 
jetr ctpitaii, that it may oocpskmally be lowered upon the 

The fisming to be car- 
lillgS«t««*»*«**«*6r(Mi(/ . . . 

deep.,,. 

Partners thick. 

Step for the Main Jeab Capstan 



deep 

Vpperside to stand above 

the beam 

Bolted through the beams, 
bolts in diameter 

Hum foKt TiAMtoM deep ... 

To the Helm Bort Tran- 
som sided ... 

Kmbbs.— -Fore and aft arm long ... 

Thwartship Ann, long, 
{to coak into the tran* 
tm) 

ill thtfift md^ft Ann 

number 

In the Thuartship Arm 

number 

tn diameter 
WATSmVATS, — The Waterways 

thick 

FtATof the Deck thU k.. . 

Number ofstrakes of Eng- 
lish oak plank next 
the waterways 



0 
0 
0 

1 

1 



10 
II 
7 

9 

8 



0 8 



0 
0 

0 

10 



1* 

10 

9 

6 



5 8 



5U- 

/our 
0 H 



0 

0 



6 
4 



five 



0 
0 



4 

3 



3 

2 



one- 



3 
8 



one 



To that in between the headledges in midthipi, with oak one 
hich thicker than the deck-flat, and roundeid to that life at 
thecoomingl. 

The remaining part of the deck is laid with EiiglisJi oak, 
or the best East-country plank, if a Gun-deck, or 
with Ilrussian deal not more than tea inches broad, clear of 
lap. 
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TABLE OF THE DIMENSIONS AND 





Of Two 






Mer- 








PARTICULARS OF EACH 


Decks. 


Frigite. 


chint 


Brie. 


Sloop. 










Ship. 








DIMENSION, OR SCANTLING. 


GUNS 


GUNS 


TONS 


TONS 


TONS 




74 


36 


330 


170 


60 




ft- 


in. 




in. 


fi- 


in. 




in. 


ft. in. 


Sfirketing. — Number of strake*> 






















2or3 


ttco 


1 or2 


I or 2 




From the waterways to 




















the upperside of the 






















• « 


• 


2 


0 


1 


6 


1 


6 






0 


7 


0 


5 


0 


3 


0 


3. 




Upper edfit 


0 


6 


0 


4i 


0 


3 


0 


3 




To have a bolt clenchetl 




















* * 1 A \ 1 

. inside, through ever) 




















; butt in the next timber 




















• diameter .... 


0 


I 


0 


0^ 


0 


Oi 


0 


Oi 




Stuff — Between the ports in thick- 


















0 


4 


0 


3 


0 


21 


0 


2 




Upon the spirketting 




















and under the clamps, 




















thickness... 


0 


3 


0 


3 


n 




n 
u 


a 
z 




Hawse Hook. — Lnder the holes 




















or hooks between decks 




















iided ... 


1 


2 


0 


lU 












Placed half the sidu)g be- 




















, low the holes, and in 






















19 


0 


17 


0 


13 


0 








Fayed upon the stutf, and 




















bolted with bolts in 




















number... 


13 


11 


0 


8 








diameter . 


0 


H 


0 




0 










Breadth Riders. — Number on 
















12 


















1 


1 


















1 


0 

















The said riders to stand as diagonally as the beams, &c. will admit. 



Bolted with bolts, in 










number ... 


11 








diameter ... 


0 i| 








PiLLAU". — Oneunder each beam be- 










tween decks to be neat- 










ly turned and s<iuare 










upper end . . . 


0 8 


0 7 


0 5^ 


0 5 


lower end . . . 


0 9 


0 8 


0 6f 


0 6 


STANDATtDs or RiDERS. — On cach 










ttpclve 


eight 


• • • 


three 



SCimUNGS OF SHIPS OF EACH CLASS. 



Of Two 




Mer- 






Occlu. 


Prlgfttc- 


cjunt 


Brif. 


Sloop. 






Ship. 




GUNS 


GUNS 


TONS 


TONS 


TONS 


74 


36 


330 


170 


60 


//. in. 


/t, in. 


J't, in. 


J't» in. 


* 


1 0 


. 0 10 


Wood 






to Ulj upon shoalt ol 












0 8 




4 0 0 


2 3 0 


1 2 0 




4 7 


3 7 


3 6 


3 2 




nine 


eight 




six 




0 1| 


0 11 


0 1 


0 1 




ttco 


one 








0 5 


0 5 








ii* 










0 7 











PARTICULAttS OF £ACH 
DIMENSION, OR 8C ANTUNG. 



St&ndabds or Ridbbs— eonf Mttetf. 
If wood to be well grown 

and sided 

or iron standards in the navy are 
English plank 4 to 3 inches thic k. 
if iron (in tiie officers ca- 
bins) in meigkt each ... 
Tbwartobip arms, Umg ... 

Bolts .■•«•• in number 

diameter . 

Scuppers.— To be of U ad on each 

side, in the manger 

diameter in the clear ... 
Tobaveon eacb tide lead 
scuppers^ i»ntmber ... 
Pumpdale scupper<5, one 
on each side, diameter 
in the clear 

To have broad flaps on the inside, and the said flaps Jet ijito the 
spirketting to recdve the end of the pumpdale. 

Pipes in the rooms. 

Diameter of the scuppers 



along the sides 
laON-WOBK.— Two nuizzle lashing 
eye bolts, diameter .... 
lie cyetan fJle dbsr.*.... 
To have four ring and two 
eye-bolts, to each port 

diameter 

rings in the clear 

ci/es in the clear 

Eyebolts one between 
every port, diameter ... 
^es in the clear 

Ring-holts one opposite 
each port in the deck, 

diameter 

rings t» the clear ....... 

Stopper-bolts or ring- 
bolts for the stoppen...' 

diameter *mm»»*^.. 

rings in the clear 

FiLLEB.— To be clear of knots^ and 



0 


4 


0 


H 


0 


«l 


0 


H 


0 


5 


0 


2 


0 


11 


0 




0 


H 


0 


H 


0 


H 


0 


7 



0 3 
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TABLE OF THE DIMENSIONS AND 



I Of Two 
Decks 




PARTICULARS OF EACH 
DIMENSION, OR SCANTLING. 



. 1^. in. 

[TiiXEE — continued. 

square at the fore part 

of the hole ( 0 11 

To continue of that big 
ness before the rudder 

^^^d • j 2 3 

Foremost end square 0 

In length, or to pass free- 
ly by the mizen-ma8t|26 0 
Eye-bolts driven in the 
tiller, and fore part ol 
rudder ... diameter ... 
■ Pumps — ^To be fitted with pumps 



«ze, if copper 



And two wood pumps I 
with brass chambers' 
size 

UPPER DECK. 
I Upper Deck Clamps. 

St rakes in number 

Thick.... the upper edge 
lower edge 

Scarphs long 

Bolted at the lips with one 

bolt diameter 

broad . . . 

I Deck Hook $ided 

(Or as long as can be got- 
ten) length\\7 

Bolts number 

diameter 

Ekeings to Deck-hook 
deep or sided 

Bolts number 

diameter 

I Beams— To round up 

Plank.... thick 

Height from the upper- 
side of the plank to the 

upprrside of the quar- 



FriKate 



GUNS 

3d 



ft. in 



0 10| 



2 0 
0 6| 

21 0 



0 1 


0 0| 


four 


two 


1 0 


1 0 


0 7 


0 7 


0 7 


0 7 


one 


tZDO 



0 
0 
4 

0 

1 



7 

6 

0| 



0 

thirteen 
0 1| 

0 10 
six 
0 \\ 
0 8 
0 3 



0 
0 



6 

5 



3 10 

0 OJ 
2 2 
0 11 

16 0 
eleven 
0 u 

0 8 
four 
0 \\ 
0 7 
0 3 



Mer 

chant 
Ship 



TONS 
330 



ft. in 



0 8 



1 3 

0 5 

14 0 



2 of 
0 7 



two 
0 3\ 
0 3f 
3 0 



I 10 
0 9 

12 6 
nine 
0 1 



0 5? 
0 2\ 



Brig. 



TONS 

170 



ft. in 



0 6| 



1 0 
0 4X 

12 0 



2 0/ 
0 5 



one 
0 3 
0 3 
2 9 



1 0 
0 8i 

2 0 
seven 
0 Oi 



Sioop. 



TONS 

60 



0 7 
0 2i 



ft. in.\ 



0 5§| 



0 10 
0 3^1 

8 6 



0 5 



one 
0 3 
0 3 
2 9 



0 11 
0 7 

9 6 
seven 
0 Oil 



0 6 
0 2 




SCANTLINGS OF SHIPS OF EACH CLASS. 



301 







Of Two 




Mer- 












Deck!. 




CUDt 


Bri|. 


oloop. 


PARTICULARS OF EACH 












DIMENSION, OR SCANTUNG. 


GUNS 


nil M<i 




TONS 








74 




ISA 


170 


fio 




■ ■ ■ ■ - 




•a. 


^. ta. 






in. 


y>. ta. 




^continut'd 


















tpr-fieck b^Ain in mul- 




















6 


10 


6 5 












nhuft 


7 


0 


6 7 












Hnffht fran the unDer> 


















ride of tiie olank to the 


















unnftNulf* of till* Roiinrl- 


















iiouse h«*am in micishit)<i 


















tifttt'e.. . 


• 


• • 




5 9 










ahnft 


• 


• • 




6, 1 










Hffifflit from the uudlt- 
















ride of the nlsnlt tn f hp 














• 


« 


unrM>r Rine f Kp ffir»»iL 


















e&fltlp lM>9m in nii#lch!rtc 




















6 


7 


6 2 


5 3 










abaft 


6 


7 




4 9 










Depdi of tht ivaift frcMm 


















the UDiimidft of the 










4 








plank at the lowest 


















place .. 


6 


9 


6 9 


3 0 


0 


3 


0 5 




xiciffht from the UDoer 


















fidire of the rahh^^t^ nf 


















the keel to the unner- 


















ride ftf the heam in th^i 


















middle line 


















wr 1// c • • • • • 


• 


• • 


••• 




17 


2 


11 6 






■ 


• • 


••• 


••• 


16 


6 


10 9 




U VUJ h • • • • • 


• 


• • 


••• 




20 


9 


13 1 




Heiffbt from the olank 


















to the Ddrtttlh 


^ 


0 


« S 


1 0 












% 


8 


2 5 


1 10 










ftrtmdaft,.. 


2 


10 


2 10 


2 3 










Diilance from each other 


8 


1 


7 2 


7 6 












30 


26 


20 










Foreside of the foremost 










• 








port, abaft the foremost 






• 














13 


1 


10 4 


6 4 










Aftside of the after port, 


















afore the after perpeiwli- 




















6 


V 


4 6 


8 3 












0 


6$ 


0 6 


0 4 








BBium. 




u 


51 


0 5 


0 3 








1 




1 1 


0 9 


0 




0 7 
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TABLE OF THE DIMENSIONS AND 



PARTICULARS OF EACH 
IDIMBNSIONy OR SCANTLING 



IBbaMS • moulded , 

number ... 
or asunder ahout 
Bolts in the scarphs, num- 

herinluth •••« 

square iron, diameter;,* 

|,TkaN90M. — Deep or sided 

Moulded middle (or 

broader) 

at the ends ... 
Scored on and bolted 
. thtoQgh each counter 
timber: bolt's diameter 
Knee'd at each end with a 
knee to cast before the 
second beam from aft 
iided . . 

Ihwartship arm, long... 
Bolts, number in fate 

and aft arm 

number in tiiwaitsbip 

arm 

diameter „, 
If iron, to weigh about 

Fillings a]baft the tran- 
soms, of oak, deep 

Knees.— The beams to he knee'd 
at each end with hang- 
ing and 1 Ipdgingknee, 
hanging knees, sicfex/ 
hanging arm, 2oay... 
Thwartsiiip arm, hvg 
Nunibt r of bolts in the 

Hanging arm 

Thwartship arm 

Mfidkmaer 

LodgBg Knees aided 

thwart Aip arm long 
Fore and aft arm length 
sufficient for bolts at 
least 



Of Two 

Oecki. 



TONS 

74 

f't. in 
1 0 
28 



eight 
0 I 

0 II 

1 1 

0 11 



0 1 



Frifate 



GUNS 
36 



0 8 
4 6 

fve 

four 
0 n 



0 8 



0 9 

5 6 

3 9 

fve 
four 
0 If 
0 8 

4 3 



four 
0 -411 



ft. in 
0 11 
27 



eight 
0 Of 

0 84 

0 11 
0 9 



0 0| 



0 7 
4 0 

four 

three 
0 1 



0 8i 

5 0 

3 8 

fve 
four 
0 J| 
0 8 

4 2 



four 



Mer- 
cbaDt 
Sbfp. 



TONS 

330 



Brig. 



ft. in 
0 7 

3 4 

six 
0 0| 
0 6| 

0 10 
0 8 



O Of 



4 3 
fcwr 

three 

0 Oi 

1 1 0 



0 5i 
3 9 
3 0 

four 
three 
0 Oi 
0 51 
3 0 



three 

0 9i 



TONS 
170 



ft. in. 
0 7 

3 4 



0 6 



0 8 
0 6 



Sloop. 

TONS 
60 

ft, in. 
0 5f 

3 4 



0 5i 

0 6i 

0 5; 



0 5 
3 6 

2 y 

three 
three 
0 Of 
0 5 
2 10 



tzco 
0. oi 



0 4i 
3 0 
2 6 

three 
three 
0 Oi 
0 4| 
2 9 



tno 
0 Oi 
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1 


or Two 






Mer. 








D«ek«. 


Private. 


ctaunt 


Brig. 


Sloop. 


PARTICULARS OF EACH 










Ship. 




DIU£NSIONy 0& SCANTUNG. 


GUNS 


OL NS 


TONS 


TONS 


TONS 


t 


74 


36 


330 


170 


60 




Ji- 


in. 




in. 




tn. 


ft, tn. 


ft, in. 


Top Riders — Number om each 




















ll 




9 










tided ... 


1 


o\ 


0 11^ 










' moulded 


0 Hi 


0 lOl 










To stand as diagonally as poniUe, aiKl fa^have two bolts 


through the beams they ftce on. 












Sorted with bolts in man- 




















nine 


nine 










diameter ... 


0 




0 


n 










Partners — Mainmast Partners 


















I hrotd ••• 


1 


6 


1 


3 


0 


10 


0 10 


0 7 


' And fated a$ thm m the 


















GutirdKh ••••«•••••••••• 


















deep .... 


1 


5 


1 




0 


8 


0 8 


0 6 


Asunder in the clear... 


4 


0 


3 


4 




8 


2 4 


1 10 


Uppersides above the 




















Q 


9 


0 


^ 


0 


4 


0 4 


0 3 


Fore-mast Partners. 
















htood**. 


1 


2 


1 


1 


0 


10 


0 9 




deep .... 


I 


3 


1 


0 


0 


8 


0 7 




Asunder in the clear... 


3 


10 


3 


0 


2 


6 


2 2 




Uppersides above the 




















0 


8 


0 


6 


0 


4 


0 3 




Two bolts in each end... 




♦ 














dHMielsr. 


0 


1 


0 


Oi 


0 


01 


0 Oi 




MiaeB>inast Partners 












(hick ... 


0 


5 


0 


41 


0 


3 






broad . . . 


5 


0 


4 


6 


2 


y 






Scored down upon the 




















0 


1 


0 


Oi 


0 


Ok 






Fastened with bollt, num- 




















eight 


eight 


four 






diameter ... 


0 


Of 


0 




0 


Oi 






Step of the Bowsprit — To be of 
















two pieces ... square,,. 


• 


• • • 


0 


8 


••• 


0 6 


filtffi up to make topsail 


















iureik billts— oNffi&r In 




















• • • 


• 


• • 


2 


2 


• • . 


1 3 




• 


• * 


99 • 


0 


6 


... 


0 5 


Laps of the chocks thick 




























n 






0 21 


Bolted by ttolts in member 


, ... 


■ V ■ 


four 


... 
... 


four 




■ ••• 


• • • 


0 


Oi 


• • • 


0 Oi 
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PARTICUI.ARS OF EACH 
DIMENSION, OR SCANTLING. 



Step for the Capstan — broad.. 

deep ... 
Upperside above the deck 
Laps to extend to the fur 
ther sWes of the beams, 
and to have two bolts 
through each lap, diu- 

meter 

Capstan-Partners — Main and 

fore thick 

broad 

Framed with carlings 

broad , 

deep 

Carlings asunder in the 

clear 

Let down between the 

beams , 

Framing bolted with bolts 
in diameter ... 
Partners bolted, two in 
each end, in diameter... 
Iron hoop fitted in the 

partners broad 

thick 

Aiding Bitts 

SIain, Jear, and Topsail Sheet r 
Bitts, square, from i 
the lower side of up-< 
per deck beam, to i 

above the deck ^ 

Heads above the deck or 
tenons into the quarter 
deck beams 



Of Two 
Decks. 



GUNS 

74 



ft. in 



0 7 
7 0 

0 10 
0 11 

5 9 

0 1 

0 Oi 

0 Oi 

0 4 

0 01 

t • • 

1 1 



2 8 



Frigate. 



GUNS 
36 



ft, in. 

1 8 

1 4 

0 4 



Mer- 
clmnt 
Ship. 



TONS 
330 



ft. in 

1 3 

1 4 

0 6 



Brig. 



TONS 
170 



Stoop. 



0 li 0 I 



Sec Gun 
Deck. 

1 0 



2 8 



... 



fl. in 



sec Gun 

Deck. 

0 9 



3 1 



See Cbo 
Deck. 

0 7i 



3 0 



TONS 

60 



Jl. in. 



sec Cud 
Deck. 



The jeer and topsail sheet bitts should spread equally fiom 
the middle line, that their outsides may plumb with the 
centre of the pumps. 



Cross-Pieces to the jeer and top- 










sail sheet bitts, to be 










broad .... 


0 10 


0 8| 


0 7 


0 61 




0 Bi 


0 7} 


0 5\ 


0 4i 


Upperside above the deck 


1 10 


1 10 


1 6 


1 7 



SCAMTUNGS OF 8Hl»0tr EACH. CLASS. 90J 



PARTICIJLAB8 OF EACH 
iDDfENSION, OR 8CAMTLINO. 



or Two 
DMki. 


Miatc. 


Mer- 
cbaiit 

Ship. 




Sloop. 


GUNS 

74 


GUNS 

36 


TONS 

330 


TONS 

170 


TONS 

60 


fi> in. 


ft. in 


ft. in. 


ft. in. 


ft. in. 


0 If 
2 0 


0 H 

1 5 


0 H 

1 4 


0 IJ 

1 3 




0 Oi 

0 10 

1 4 

12 6 
7 0 


0 Oi 
0 9 

10 9 
6 8 


0 Oi 
0 6i 

8 6 
5 4 


0 Oi 

0 6i 

8 3 
S 8 





[Caoii Plicw tmtmuei. > 

Scored oo, and fined up- 
on the bitts , 

Ends without the bitts 
Bolted at each end to the 
bitts, with two bolts, 

^tUttt^CtdT • • • 
rALtOWS CiOM-nBCE iidW... 

long... 

vppenide alnwe the deck... 
(%* These are only used 
in the navy when the 
<|iMtter deck it iliort of 
the topsail sheet bitts.) 
Gallows Bitts and Cross » .ci^c u> jmcu id ine lore natcii- 
way, as those abaft in scintUog and bdght Ibr the booms 

to lie on, if required. 
/ABUNGS. — Number of tiers on 
each ride fiom tbe fore 
batch to the niien mast 

room 

Thence forward and aft 
number of tiers 
The carlings ... broad ... 

deep .... 

Hatf faeant of fir abaft 
theviQisea mast room 

deep . .. 

|L£DG£8 .* broad .. 

deep 

ICoAlliNOi.— To the hatchways, 
and to extend the whole 
length of laddenrayi, 
&c. 

thick underside .... 
thick upper tide .... 
^ Umtdtbooe the deck 
Wted, tmo bolti in a 

beam, <i*ajnc<«r 
Scored down between the 
beams 



three 


three 


two 


tmo 


tmo 


two 


two 


two 


two 


two 


0 8 


0 




0 




0 


6 


0 5 


0 6 


0 


6i 


0 


5 


0 


5 


0 4 


0 10 


0 


9 












0 7\ 


0 


61 












0 4\ 


0 


4 


0 


4 


0 


4 


0 3 


0 4 


0 


H 


0 




0 


H 


0 Si 


0 11 


0 


6 


0 


6 


0 


5 


0 4 


0 10 


0 


5 


0 


5 


0 


4 


0 31 


0 3i 


\ 




0 


2i 


i 


0 


1 0 


0 Of 


0 




0 


Oi 


0 




0 Of 


0 1 


0 




0 


0' 


0 




0 01 



I 

Digitized by Google 



306 



TABLE OF THE DIMENSIONS AND 





Of Two 






Mer- 










Decks. 


Frigate. 


chant 


Brig. 


Sloop. 1 


PARTICULARS OF EACH 










Ship. 








DIMENSION, OR SCANTLING. 


GUNS 


GUNS 


TONS 


TONS 


TONS 1 




74 


36 


330 


170 


60 1 






in. 


ft- 


in. 




in. 




in. 


ft. in.j 




0 




0 


5 


0 




0 


3 


0 3 1 


And round up more than 






















0 


H 


0 


H 


0 


I 


0 


H 


0 1 1 


















Hatches. 1 


Gratings. — Ledges fir ... broad... 


0 


3 


0 


3 


0 




0 




0 211 


deep ... 


0 


3i 


0 


3i 


0 


3 


0 




0 3 1 




0 


3 


0 


3 


0 


ol 
"a 


! 


U deal. 1 


thick . . . 


0 




0 


oi 


0 


oi 








rVATERWAYS. — (Or broodcr if clear 






















0 


5 


0 


5 


0 


31 


0 


3 


0 3 1 


broad . . . 


0 


11 


0 


11 


0 


10 


0 


9 


0 9 1 


bearded back 


0 


oi 


0 


oi 


0 


01 


0 


Oi 


0 ojl 


Flat of the Deck. — Dantzick deal 




















thick ... 


0 


3 


0 


3 


0 


3 


0 


2^ 


0 2 j 


Except English oak plank 




















next waterways, number 


















tzco 1 




four 


four 


three 


tuo 


Two oak binding strake? 












one 










0 


4 


0 


4 


10 4 


0 


3 


0 3 1 


Spirketting. — On each side strakes 




















number .... 


two 


two 


one 








Thick at the hwer edge... 


0 


5 


0 


4 


0 


3 








upper edge . . 


0 


4 


0 


4 


0 


3 








Bolts, one through each 




















butt, and two through 




















each lower sill, diameter 


0 


0| 


0 


Oi 


0 


Oi 








Stuff between the ports or quick- 






















0 


3 


0 


3 


0 


2 








String in the Waist, number of 






















tico 


two 










1 


thick at the upper edge 


0 


5 


0 


4 












Bearded from half its 




















depth, to thickness at 






















0 


4 


0 


4 












Scarphs between drifts 


















1 


and into the clamps 




















long... 


4 


6 


4 


0 












Bolted throuch at everv 




















, other timber at oppo- 




















site edges, bolt's dUt- 






















0 


oi 


f 0 


01 












Gunwale, or Plank Sheer, thick 


0 


4 


0 


3 


0 


4 


0 


3 


0 21 


Bolts tiirouRh the scarphf 


t 




















SCANTLINGS OF SHIPS OF EACH CLASS. 



S07 



PABTfCULAltS OF BACH 
DIMENSION, OR SCAMTUNO. 



Of Two 




Mer- 




I>ec1is. 


Friiate. 


cinnt 


Brig. 






sup. 


GUNS 


GUNS 


TONS 


TONS 


74 


36 


330 


170 


yi. Ml. 


ft, in. 


/if. in. 


ft* in. 



at emy two M six 

inches diameter... 

Plank sheen along the 

drifts thick ... 

Broad enough to project 
for tlie niouldiDga and 
bollB throagh, diameier 
•—To fit oak rough- 
trees atoog the mid- 
ships broad ... 

deep .... 

lAB BiAM^Against the beak- 
head ••«.•••••... square 
The side ends to be kne^d 
with an irao knee 

weight... 
Bolts in each ... number . . 

diameter 

*»• 2*e uppertidt to be kept to 
tie $tme Height M the 
lower riib of ihe ports. 
ifiBAKBBAD Stantions. — Those 
next the bowsprit 

square 

emmkr m the clear 
And square above the 
collar beam ...,',,,„.,. 
Other beakhead stantions 
ftre and aft 
Thwartships and rabbctl- 
Cd for l\ inch deal .... 
To ftce on to the <i8t 

beam ....„,„i 

And bolted each with two 

holts diameter 

If half beams form the hrak- 
head, which is common of 
UOe years, (the collar 
*^ gotUn with 
diffiMiy to cast over the 
iompnt) the mhOe u 



0 0| 

0 3 



0 

0 



0 0^ 



0 11 



0 0| 



1 14 
seven 
0 1 



0 11 
3 3 



0 

0 
0 
0 
0 



n 

8 



0 
0 



0| 



0 0| 



0 
0 



0 Oi 



6 
4 



0 
0 



TONS 

60 



ft. in. 
0 Oi 



4 

3 
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TASLS, OF TQE DIMENSIONS AND 



1^ 



PARTICULARS OF EACH 
DIBIENSIOK, OR SCAMTUNO. 



Of Two 
Deciu. 



GUNS 

74 



I Beakuead Stantions— con/iw/eci. 

vniUd 6y a earling mid 
M ifOfi itnfm 
I BbaXBBAD C ASLtNG broad . . . 

deep .... 

IliON Strap. ••••• •••• broad. 

thick . . . 

BoUed about every 16 
incha, bolti...<liMief€r 
I Seat Tbamsom.— J3^«atf or deep . . . 

thick .. 

Scored aft upon the coun- 
ter timbers, and bolted 
through each, diameter 
Koee^d at each end with 
an iron knee, weight ... 
Fore and aft arm take 
three bolts afore galle 
ry door. Thwartship 

arm, long 

BdltSy diameter 
The vppernde it kept to the 
same height as the loner 
tills of the ports. 
IStandasds. — Number on each side 
if wood, sided ...... 

Im each, weight •«• emt. 

Side arm, long 

Thwartship arm, long. ... 
Boils in each ... number 

diameter 

[Breasthook under the bowsprit 

iided ... 

To be placed as high as 
can be under the bow- 
sprit without cutting it. 

Bolts, long 

number ... 
diameter . 
And amlher hreattkook aver 
the iam^rit, <f the tame 
dimensUmtt ^ room vttf 

admit . 



ft. in. 



1 

1 

0 

0 

0 

0 
0 



3 
4 

4^ 

0| 

Of 

9 
7 



0 14 



1 2 14 



4 
0 



0 



fire 

1 0 

2 2 0 
5 9 

3 10 

nine 

0 n 



Frifate. 



GUNS 
36 



Mer- 
chant 

sup. 



tn. 



J't. in. 



8 
6 



0 1 



1 1 7 



3 
0 



TONS 

330 



6 
4 



Brig. 



TONS 

170 



Sloop. 



TONS 

60 



ft. in.l/t. in 



0 Of 
1 0 14 



3 
0 



6 
01 



four 
0 9 

i 3 141 
5 6 

3 6 
eight 
0 11 

0 10 



15 0 

13 
0 li 



three 

1 9 0 
4 0 

3 4 

seven 
0 0| 

0 9 



12 6 
nine 
0 1 



0 9 



11 6 
nine 
0 1 
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SCANTLINGS OF SHIPS OF EACH CLASS. 



S09 



PARTICULARS OF EACH 
DIMENSION, OR SCANTLING. 



RON WORK TO PORTS, &c. 
To have two ring aod 
two eyebdli lo each 

port, diameter 

ringt in the dear 
eyes in the clear... 
Training eye bolts, one 
between each port. 



way... 



gpa m the clw 
Bilig bolts in the deck 
abreast each port, dia- 
meter 

rings in the clear 
Stopper bolts (See* Gun 
cl«dc)oiieuieach beam 
before the main faatch- 

diameier 

rin^s in the clear 
Toptackle eye bolts, two 
to the main and two to 
the ibfcniost, diameter 
eyes in the dear 
Triangular ring bolls for 
lashing booms and an 

chors, diameter 

ringi in the clear 
£ye boltt in fioBt.of quar- 
ter 6ttk and forecastle 

beams, diameter 

eyes in the clear 
On each side... number... 
Eye bolts round the main 
and fore mast, number 

Utaek* 

In tlie tpirketting a« 
breastof each mast, 

I diameter 

: Round the mizen 

mast, number 

In thespiricetting a- 
bfSast the mast ••• 



OTTv* 

Deck*. 


Pri|at« 


Mer. 

chxiit 
Ship. 


GUNS 

74 


GUNS 

36 


TONS 
330 


ft. in. 


ft. in. 


ft, •«. 


0 li 
0 4| 
0 'i 


0 1} 

0 4i 

0 'i, 


0 1 

0 z\ 

0 li 



0 U 

0 8 



0 1 

0 z\ 



0 Id 

0 fi 



0 1 
0 3| 



0 U 

0 4 



0 11 
0 9 



0 \\ 
0 <2\ 
three 



eight 
six 

0 1| 

six 

fimr 
0 1 



0 li 
0 9 



0 \\ 
0 2| 
three 



eight 

six 
0 1 

six 
■ \ 
finr. 
0 Of 



Brig. 



TOSS 
170 



Sloop. 



yi. in. 



TONS 

60 
Ji. in. 



0 1 

0 in 



0 \\\ 0 u 

0 5f 0 4J 



0 If 0 li 

0 3i' 0 3i 



0 li 
0 4i 



0 If 

0 2i 



0 1 0 oi 
0 6 0 4u 



eight 



SIX 



SIX 



three 



0 1 

0 3\\ 



0 li 

0 Si 



0 oU 0 oi 

fa>e 
tkrm 

0 on 



three 
0 Oil 
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JIO TAfiL£ OF THE DIMENSIONS AND 





Of Two 
Decka. 


rngitu. 


Mer- 
cbint 
Sblp. 


Brif . 


swop. 


vUllS 


OUNS 

oo 


TONS 
«J50 


TOWS 
1 70 


TONS 




ft. ta. 


ft* in. 


ft. in. 


yif. in. 


ft. in. 






• 










0 6| 


0 6| 


0 4^ 






Upper end 


0 b\ 


0 b\ 


0 4 






Iron pillars near cap- 












stan aad galley. 












1 square,,. 


0 2 


0 ii 








TiLLn.— To have a tiller of the 












siw of the lower tiller 












and two^hllds of the 












length. 












ScUPPBllS.^On each side, vnmher 




seven 


Jmr 


three 


three 


diameter in the clear 


0 4 


0 4 


0 3 


0 2 


0 2 


Scupper abreast the pump 












and in the manger, 












^tUameter in fAe dear ••• 




•0 5 


0 4 


0 3 


0 3 




••• 


see Otn. 
Mec. 




• 




CAPSTANS. 












Centre of main jear cap- 












stan, al>aft the centre 














23 9 


21 0 








Centre of fore jear cap- 












stan, abaft centre of 














47 0 














1 10^ 








WINDLASS. 














• • • 


••• 


20 0 


14 10 


13 0 


Diameter in the middle.. 


. • • 


... 


1 10 


1 3i 


1 2 


Diameter at the ends 


• • • 


• • . 


1 6 


0 ni 


0 11 


■ Abaft the foremast's 












••• 


••• 


4 6 


2 0 




UndeisideaboTe the deck, 
















••• 


1 0 


0 11 


0 11 


Iron spindles... in namfter 


••• 


••• 


three 


three 


two 


Mid<llcspindle, lonfr 




••• 


4 3 


4 0 




diaintttr in the middle . 


• • • 


... 


0 Z\ 


0 3i 




fuunieier u( me enus .... 


• • • 


• . » 




0 i% 






• • • 


••• 


5 S 


4 6 


4 0 


dtdmetwiutkgmUdle . 






0 3f 


0 3 


0 9| 


dittmeUr di the ends ... 




••* 


0 2| 


0 2 


0 2 




• • • 


••• 


four 


two 


two 






••• 


6 %\ 


0 2 


0 2 
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SCANTLINGS OF 8BIFS OF XAGH CLASS* til 



Tl A Vi HH't /~>tJT ADC 17 17 i f^l-t 

PARiK ULARo v)r r.ACH 
DIMENSION, OR SCAM LIN u. 


Of Two 
0«clw. 


Frigate. 


Mer. 
chaot 

Shin 


Bri|. 


81oo|i. 


GUNS 

74 


GUNS 

36 


TONS 

330 


TONS 
170 


TONS 

60 




Ji, in* 




ft. tit. 


ft. in. 


ft. in. 


WiMDL ASS— ^rofi tinued. 












JRoit holes ... uuniLcr ... 


• • • 


# * > 


fouf 


Jour 


four 




# ## 


## ft 


0 04 


0 01 


0 04 




A A ■ 






two 




But if rhodintrs to have 














A ft V 


## # 


three 


three 


three 


diatncter . 






0 


0 0| 


0 Of 






• • • 


three 


two 


two 


ihick 

^WH' WW ^ W W 9 


99 9 




0 6i 


0 5 


0 41 




9 # # 




8 7 


1 0 


1 0 


Stlit m iMMiicr 


ft 9 V 


ft ft ft 




two 






AAA 


# ft ft 


0 1 


0 01 


0 Oi 


Bar holes, miwftcr At 




1 














eleven 


nine 








• • • 


0 3 


0 2i 


0 2i 


HooM on the endi. f Aidic 


* ft A A 
• • • 


ft ft 


0 01 


0 


0 o; 




AAA 


• •• 


0 Si: 


0 u 


V A i 


Elm or fir faciiurf . tftitik . 




• ftft 




0 U 


0 u 


IlVHI null saa'aM*.. ntlTTthfl' 


• • • 


• • • 


Si J 


tzco 






• • • 


• • • 


0 U 
* * 


0 U 


0 11 




• • • 




1 5 


1 1 


1 0 




• • • 


• 


0 10 








• • • 


• • ft 


1 3 


1 S 


0 10 


■ . f iUdb . 


• 


• • ft 


1 1 


1 1 


0 10 




* t . 


* ft • 


1 1 


1 0 


0 Q 


thick , 




ftft ft 


1 1 


1 0 


0 0 


CANT.^rroDi side to side at tlie 












windlass bitts..*f^i<are . 






0 6 


0 5 




WniGa."Abaft the maia mast .... 








0 9 


0 7 






* • • 




0 9 


0 8 


thick , . 








0 4 


0 4 


asnnder in the clear 




• • • 




3 10 


3 9 


Soindie ud tron tke deck. 


• • • 


• • • 


• • • 


3 6 


3 6 






• • • 




0 a 


0 li 






• ftft 


••• 


7 0 


7 0 






^ ft ft 




j 1 


1^ 0 




• •• 


•ftft 


• •• 


0 7 


0 6i 




• • • 




... 


0 5| 


0 5 


' Jtioop Oil the ends, thick... 


• • • 




• . . 


0 0| 


0 01 


broad... 


* • • 


• • • 




0 1 


0 n 




• f • 


• • • 


« . • 


0 Oj 


0 0| 






• • 






0 7i 
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TABLE OF THE DIMENSIONS AND 



PARTICULARS OF EACH 
DIMSN8ION, OR SCANTLING. 



Fhll •••••• 



•••••••• CflMW 

long 

Bolt diameter 

Koees against the bitts 
sided,,, 
Anns .••••••*••... long 

Bolts in «ach aim^ mmber 



Beams 



QUARTER DECK. 

QuAKTBB Deck. — One or two 
strakei upper edge, fMek 
Clamps^ — ^Lower edge thick ... 

broad,,, 

•••••••••••••••• to round up 

plank thick 
Height from the upper- 
lideoftbe plank to the 
uppeiride of the round- 
house beam at middle 
line ••••«•,•••„ afore.t. 

abaft... 

Height from the upper* 
tide of the plank to the 
pottiUls, gum portt . 

carronade porti 
Gun portly moiifer OR each 

side «• 

Jbre mut aft 

Aq» ... 

Carronade ports on -each 
side number 

fore and ^ , 

deep 

Port Sills deep 

fiom the aflside of the 
midship stem timber to 
the forestdeof the lbte> 
most beam 



Of Two 
Decks. 



GUNS 

74 

ft. in. 



••• 

••• 
••• 



Frigtte 



GUNS 

36 



//. in 



5 
4 



... 
••• 
••• 
••■ 



0 
0 



4 
3 



Mer. 
chaot 

Shtp. 



TONS 

330 



Brlfc. 



fi. in 



••• 
••• 
••• 

«*• 
... 
«.. 
•■• 



TONS 

170 
ft, in. 

0 0| 
0 6 
0 Oi 

0 3 

1 6 
two 

0 Oi 



Sloop. 



TONS 

60 



ft. in 

0 Of 

0 6 

0 0| 

0 3 
1 

two 

0 01 



enough to work to the npperdeck 



0 
0 



3 



0 
0 



8 
3 



6 
6 



6 
8 



1 10 

0 u 

seven 

2 9 
2 6 

••• 
••• 

... 

0 6 



1 7 
0 11 

fve 

2 5 

2 4 

three 

3 4 



2 
0 



7 

5 
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SCANTLINGS OF SHIPS OF FACII CLASS. 



S13 



PARTICULARS OF EACH 
DIMENSION, OR SCANTUNG. 



IBbams. — The quarte^deck beams 

sided .... 
moulded . 
The beam on each side 

theeapitan ••• WMCHI •••• 

In number 

Number of boitt in the 
•carphs...*..,, 

diameter 

Breast beam ... sided .... 

ITiAWOM ieip 

&ouod up agreeably to 

the lights below, ami 
moulded as broad as 
can be gotten. 
One hen knee at each 
end, to cast under the 
beams, and vreigh 

cwl. 

To take two bolts before 
the gallery door, dia- 



Thwartsbip arm to have 
three bolts, and be 
long enough to take a 
bolt in the timber next 

the side. 

IKheb* — ^Every beam to be knee'd 
at each end with 1 
hanging and 1 lodging 

knee. 

Hanging knees, sided .... 
Hanging arm to reach 
down upon the spirket- 
ting, 0 inches. 
Thwartship arm long 
To have in each^ knee 
b(ritB»««..,«,, in number 
diameter . 
Lodging knees, tided .... 
Thwartship arm, long ... 



Of Two 
Dccka. 




Mtt- 
Skip. 


GUNS 


GUNS 


GUNS 


74 


36 


330 


Ji. in. 


ft. im. 


ft' in. 


0 10 


0 8^ 




0 9 


0 7 





26 

eight 

0 Oi 

1 3 
1 1 
0 8 



2 1 0 



0 Oi 



0 9\ 
22 

eight 
0* Oi 

1 I 
0 11 
0 7 



1 3 0 



0 Oi 



0 7 


0 6 


3 3 


3 0 


eight 


eight 


0 0| 


0 Oi 


0 61 


0 5i 


3 6 


3 3 





Sloop. 


TONS 

170 


TONS 

60 


ft. in. 


ft* in 
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314 TABLE OF THE DIMENSIONS A'blD ' 



PARTICULARS OF EACH 
DIHBNMON. OR SGANTLINO. 


Of Two 
Decks. 


Frigate. 


Mer- 

chaut 

SLit). 


Brif. 


Sloop. 


CUMI 

74 


GVMS 

36 






■ VFI9 

60 


» 


A 


in. 




in. 


ft. in. 


/i, in. 


ft. in. 


Side arm the whole Ieii|^ 














> 


between the beams, or 
















for three bolts, diameter 


0 




0 


0| 








Capstan Partners thick ... 


• • 


• 


0 


6 








broad*,. 


• • 


• 


5 


0 








StebmngWhbblStantions, broad 


1 


2 


1 


1 








thick 


0 


6 


0 


5 








Heads above the'deck ... 


4 


0 


3 


9 










2 


8 


2 


4 








^ middle . 


2 
2 


2' 
0 


1 
1 


8 
5 


• 








0 


H 


0 












0 




0 


4 








bearded back 


0 


0| 


0 


0* 








Flat of the Deck, to be of Prus- 


















0 


3 


.0 


3 








except English oak plank. 
















which is used next the 
















waterways, 9trake$ tit 


















ttoo 


two 








SpntKBTTiNG. — Engiish plank. 


















0 


4 


0 


3i 








QuiCKWORK between the ports 
















thick ... 


0 


2i 


0 


2 










• 




0 


8 








deep,,,. 




> . 


0 


5 








Underside above the deck 


• 




3 


7 








Iron Work to Ports. 
















Carronade Ports. 
















Ring bolts diameter 




• • 


0 


li 








RtRfi m the clear,,. 


• 


•* 


0 


5 








E^AoUm dHataeUr*; 


• 


■* 


0 


H 








Eyes in the ekar .... 


• 




0 


2 








Gun Ports. 
















Ring bolls, diameter 


0 


n 


0 


u 








Rings in the clear,,. 


0 


41- 


0 


H 








EueboUt diiuneter 


0 


u 


0 


H 








Eyet m tke oUar ... 


0 




0 


H 








SCBSBN BULKaBAD.^StiIes, square 


0 
















0 


5 














0 


6 


0 


M 
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SCANTLINGS OF SHIPS OF EACH CJ^ASS. SIS 



PARTICULARS OF EACH 
DIMENSION. OR 8CANTLINO. 


OfTwo 
Decks. 


Fritorte. 


Mer- 
chant 
Sblp. 


Brig. 


Sloop. 


GUNS 
74 


GUNS 

SO 


TOMS 

330 


TOMS 

170 


TONS 
00 




fi 


. in. 


Jit. in. 




in. 


Ji. in. 


Ji. in. 


TkAmoM eontimu^. 












Knee'd at each end with 
















one iron knee ... cwt. 


1 


1 14 


1 1 0 










Fore and aft arm... long . 


5 


6 


5 0 










Thwartship arm ... long . 


3 


6 


3 3 












seven 


seven 










^diameter 


0 


1 


0 0| 






• 




TVanMNn tbore the tal&* 




















• • • 


0 n 














. . • 


0 11 














»• • 


0 4i 










ROUNDHOUSE. 


















1 


1 


• • • 


0 


11 






thickness 


0 


4 


• •• 


0 


4 






Clamps. — Bearded at lower edse 


















0 


3i 


• • • 


0 


3 






Bolted with bolts, diameter 


0 


0| 


• • • 


0 








Lbnotb taken from aftside of stem 














timber Id Ibmide of the 


















51 


0 


••• 


34 


0 








0 


9 




0 


8 








0 


n 


••• 


0 


2 






Height from the plank to tlie port 
















silli •••• aummade ports 
Carranade ptwts m immi- 


0 


11 




























8 or6 












fore mid aft 


3 


2 














3 


9 














0 


9 














0 


7 


• •• 


0 


5 






moulded .«.. 


0 


«i 


••• 


0 


4 






in.number.. 


16 


••• 


10 








1 


0 


••• 


0 


9 






0 


10 




0 


8 








0 


8 


• • • 


0 


4 








0 


n 


••• 


0 


8 






One iron knee at each 
















end; lore and aft arm 
















to cast under the 
















beams, and take one 

















1 
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518 TABLE OF THE DIMENSIONS AND 



1 -^-■r^.im- ,. 


Of Two 




««r. 




1 

1 




Decks. 


Frigate. 


einnt 




Sloop. 1 







Ship. 


nflf RNQION OR 8CAMTLINO. 


OUNS 


GUNS 


TONS 


TONS 


— 

TONS 




74 


36 


330 


170 


60 




J't. in. 


/i' in. 


iJt. in. 


in. 


ft. in. 


Transom — continued. 












bolt afore the gallery 












door; thwarUhip arm. 












one in the timber next 














1 1 0 


... 


0 3 7 






Bolts, number ... 


seven 


• • • 


six 






diameter . 


0 Oi 


• • • 


0 OA 






Rnbbs to the Beams. — ^Wood, lided 


0 51 






-• 




Hanetng arm to reach oo 












0 6 












2 9 










Bolts ill knees ... number 


seven 


• • • 


four 






diameter 


0 Oi 


• • • 


0 0| 






Iron hanging knees to 








0 3 17 


• • • 


Q 3 7 




• >■ ' ' j1 


LodffinR knees... nded.„ 


0 5i 


S • A 


if wood 


Fore and aft arms, the 












length between the 












beams, t/martship arm 














3 0 






1 


Bolts in the knees^ wmber 


MX 




Dog bolti tkroogk tbe sMe. 


diameter 


0 0| 










BMCBBiTTs.^Made of two knees, 






* 






0 71 


* \* 


0 5 






To stand above the deck- 


3 0 


• • • 


2 9 






Scored J of an inch on the 












beams, and bolted with 














0 0| 


• • • 


0 0| 






To have two sheaves in 








each difunefri 


0 8 


• • • 


0 5\ 






and thick ... 


0 u 


0 4 0 


0 Oi 






Instead of a cross-piece to 












have an iron pin, dia- 












0 n 




0 n 






CoMPAMiON.— Coamings or (ram- 




1 






0 4 


• •• 


0 ^ 






To stand above the decl; 


0 10 


• • • 


0 7 


.... v 




Fore and aft in the clear 


5 2 


• • • 


I 10 






U hwartships in the clear 


5 9 


• to 


5 0 






Tapfaul Knees. — ^The fore and 












aft arm to be bolted 












through three beams. 
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PARTICULARS OF EACH 

Dmmsloa, ok scantunq. 



TaIFAIBL Knees — continued. 

Midship knee arm against 

the Uifarel long 

iided 

00 each dde the 

midfihipt sided 

FiIbRaIL*.*. • , hroad 

deep . 

Waterways thick 

Flat deal thick 

SnmKnniio«t»«....« thick 

RouOTTus Rail,*. •••>••••• hroad 

deep 

Underside above the deck 
Birthing up the underside 
of roughtree deal, thick 
IiONWOiK to the Ports, and 

JRoig Mt$ in diameier 
Rings in the clear,,,. 
Eye bolts diameter ... 
Eyt$ m the clear 



Of Two 

OecU. 



GUNS 

74 



^Jt, in. 



7 6 
0 9\ 

0 7 

0 11 



ft. in. 



FORECASTLE. ^ 

FOBBCASTLE ClaMPS^ thick tipper 

edge 

bearded to lower edge to 
htvad .... 

Beams to round up 

# flat, thick 

Height from th^ flat to 
the port sUby gun forts 
tarrmuule ports 

CAllOirADB POBTI ..«. number 

fore and aft 

Gun Ports number 

Jore and aft 

LiNOTB on the ForecaiUe 

Beams to be fided 

moulded .... 

in number . . 
Number of bulls in the 

scarphs.... 

. .. di^mfiter^,,. 



0 
0 
0 
0 
0 
0 
3 



4 
4 

n 

8 
6 

9 



0 2 



0 

0 

0 
0 



5 
4 



0 
0 

TO work 

down to 
llie ports. 

0 8 
0 3 



1 11 

0 11 
two 

3 4 
two 

3 0 
50 0 

0 9k 

0 9| 
thirteen 

eight 
0 Oil 



FriiBte. 



GUNS 
36 



0 4 
0 3 

• • • 

0 6i 
0 9 



0 11 

two 
3 4 

two 
2 7 
36 0 
0 8 
0 7 

ten 

eight 
0 0| 



Mer. 
chant 

Sbip. 



TONS 

330 



ft. in. 



0 
0 
0 
0 
0 
0 
0 
3 



8 
3 

3 

2 

5i 
4 

0 



0 3 

0 21 

0 11 
0 6 
0 2 



20 6 
0 6 
0 5 
five 
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SIB TABLE OP THE DIMENSIONS AND 



1>AWITC*ITY ASS AV 1?AP1V 
nVMISntTfif AW AV C/^ A 1CTT TICrV 


Of Two 
Decks. 


Fflfalc. 


Mer- 
chant 


Brig. 


Sloop. 


GUNS 

74 


GUNS 

36 


TONS 

330 


TONS 

170 


TONS 

60 




A in 


in 


/'/ in 


ft in 


ft in 


T.il|tfiTII— ftWlltfflUfrf. 




1 9 


1 0 


0 10 








1 1 


0 11 










3 0 












0 104 










! Bdts at every ^0 inches 










asunder... dUmeter ... 


0 1 










Babbet on the after edge 














0 4 


• 










0 5 














I 3 


0 11 


0 94 

•-'2 


0 7 






1 1 


0 10 


0 9 


0 7 


To stand square with the 










bow.' aad to stive tnK 












wards in every foot.... 


0 6 




0 ft 


0 5 


0 5 


T/pngth without board C or 










sufficient to swine the 












anchor clear of the bow) 


8 6 


7 6 


4 10 


4 0 


3 0 


Lengtli within board from 












the dutside of the tim- 














8 6 




6 9 






Catheads and cross-chock 












bolted through the cat- 














0 11 


0 1 


0 04 


0 0| 


0 04 


In the outer end of each 








three 


three 


three 


two 


tzco 


diam^er 


1 3 


1 1 


0 81 


0 8 


0 7 


thickness 


0 2f 


0 2 


0 11 


0 1 


0 1 


Knee at the aflside of the 










0 


0 6 








Fore and aft arm ... long 


4 9 


4 7 








Thwartsbip arm .... long 


3 6 














• 

#■«. 












0 1 








Every beam of the #nc^ 










castle to have one 












' hanging knee at each 


























0 8 


0 6 








Iron weight ..•••«cvf..,.,. 


••* 


• *• 


0 2 21 






thwartil^ grm Umg, mi 












hanging arm fertttehthel 












^irketting , > 


3 3 


? 10 


'2 <1 1 
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SCAimJNGS OF SHIP9 OP £ACH CLASS. S19 



* 

PARTICULARS OF EACH 
DIMENSION, OK SCANTUNO. 


Of Two 

' Hctks 


Frigate. 


Mfr 
cbaiit 
Ship. 


Sloop. 


Brig. 


GUNS 

74 


GUNS 

36 


TONS 
330 


TONS 
170 


TONS 
60 






in. 


ft 


. in. 




in. 


ft 
J*' 


in. 


ft 
J'" 




CaTBEADS. — continued. 






















ijoiis in cacn Knee 
























eight 


ttvtn 


iix 










wmicvcr« • • • • 


0 


1 


0 




0 


0| 










Lodging knees, one on 






















caCn SiaCf aUali IHc Cai 
























0 


7 


















v/nc on edcn smtr, aottii 






















every lortfCtisiic uuuiiiy 
























0 


6 


0 


5 


0 


3| 










1 nwansuip «riiia»»i0i^f*a* 
JXHQ IB eica Koee^ m 


3 


7 


3 






10 






- 




























sir 


four 










OlOmefCr, . . 


0 


oi 


.0 


• oi 


0 


Oi 










rOBS JEAR anu iOrSAIL Olt£bT 
























I 


0 


0 


9 














lieaQi «DOvv uie aecK ••• 


3 


10 


3 


7 
















0 


7 


0 


5i 














urwjui 


0 


9 


0 


74 
















0 


11 


0 


H 














Doiieuy one doii in eacn 
























0 


1 


0 


• Oi 
















0 


4 


0 


4 


0 


3 










oUUKn OI EolgllSIl piSuK 






















WtSEt inc Waicr>\ ays 






















vuTtiuer 






one 










1 nc rciuaiiuKT OI rnc nai, 












* 










♦rt rif W ri 1 i 'i fi ri M'i I 
Iv IMJ Wl Xi.U931uil ilCili 
























0 


3 


0 


3 


0 


8 












0 


34 


0 


3 


0 


«i 










1 IHBBR XIEADS.— 1 0 DC 8DOv6 (nC 






















t*\ 1 O rt 1/ C oof* 


1 


8 


1 


6 


1 


6 


I 


2 


1 


0 


• ji iiuocr'/icau it>r diicnor* 






















siopper aDOve pianK* 
























2 


6 


S 


8 


8 


0 


1 


8 


1 


6 




0 


3 


0 


3 


0 


3 


0 


3 


0 




Broad enough for a mould- 






















ing outside aiid in. 






















[Jat Blocks ••••• brmd... 


1 


1 


0 


1 1 


0 


8 


0 


8 


0 


a 


(Jeep ... 


0 


11 


0 


9 


0 


6 


0 


6 


0 


5 


fAi4;AiMit..| 


1 


0 


0 


10 


0 


7 


0 


7 


0 


7 


0 




0 


ft 


0 


If 


0 


H 


0 


ll 
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TABLB OF THE DIMENSIONS AND 



PARTICULARS OF EACH 
DDfSNSION, ORSCANTUNO. 



B&EASTHOOK over the Bowsprit 

huft^ ■ • • • 
Bolts tn number 

diameter . . 

Iron-wobk to tlie Ports, as oo 
quarter deck. 



HEAD. 



Length from the foredde 
of the stem to the fore 

part of the knee 

Breast of the scroll or 
figure distant irom the 

Stem. 

Hair bracket, the fere part 
abaft the breast of the 

figure 

Lower side of the 

flower cheek at the 
Stem 

Upper side of the 
main, nil at the 

stem 

Upper part of the 
knee at the fore 



O ' 

11 

a »< 
*) — 



■i 



I 



;iart, 



Scroll of the hair- 
brackets. 

Upper part of the 
scroll or figure 

head 

KnEE. — Sided at the stem, at the 
upper side of upper 

cheek 

Sided at the fore part at 

the upper end 

Cutting down above the 
upper side of the upper 

cheek 

Lacing to run up and 
support the figure, up* 

]MT ri)'] %:dt d 



or Tiro 
Decks. 


Miate. 


Mot- 
cfeaat 

8blp. 


Brig. 


Stoop. 


GUNS 

74 


GUNS 

36 


TONS 
330 


TONS 
170 


TONS 

60 


//. in. 


ft. in. 


ft. in. 


ft. 


ft. in, 


40 

six 

0 n 


0 9 
13 0 

twelve 
0 1 








15 0 


11 3 


9 3 






15 9 


11 6 


9 6 






3 9 


2 7 


1 10 






26 3 


21 1 


30 6 






34 0 


i7 3 


25 6 






35 0 


27 3 


26 6 






38 3 


30 6 


29 3 






42 0 


32 3 


30 6 






1 4i 


1 1 


0 11 






0 5 


0 4i 


0 3| 






0 10 


0 9 


0 6 






I oi 


1 0 


0 P 
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SCANTLINOS OF SHIPS OF EACH CLASS. SAX 



f 

i PAisenCUIiARS OP EACH 


Of Two 

Declu. 


Frlfite 


1 Mer- 
chant 
Shi^ 


Bris. 


1 

Sloop. 


■wmMffginn- OR SCANTUlf A 


' OOMt 

74 


36 


TOMS 

330 


TONS 
170 


TONS 
DU 


1 


1 ' 


fi 


\ in 


. fi* in 


J 


• 


•r 


in. 


ft. in. 


[Hup fwifiwMiif, 

1 Standard to be imiMd 




















1 out of the knee, or a 




















1 well grown standard 




















1 sided 


0 




0 




0 


64 


\ 






1 boBftraps, two over ditto. 
















1 wkk thMe boltf, dia- 






















0 


Oj 


0 


^ 


0 


04 








iBom ia the Knee.— The two up- 


















1 ■ pcv to be in diameter 




















1 in the knee 


0 


2i 


0 




0 


H 


0 






1 in the $tem .... 


0 




0 




0 


14 


0 


14 




1 The third bolt in diame- 
















1 ti6r«««« ffi| tte Ami0 •••• 


0 




0 




0 


i| 


0 


1 




1 in the stem . ... 


0 


8 


0 


n 


0 


H 


0 


1 




1 The fourth bolt in dia- 
















1 meter*., in the knee ... 


0 




0 


H 


0 


14 








1 in the stem ... 


0 


li 


0 




0 


1 








1 The iiftll bolt in diameter 
















1 imike knee ... 


0 


U 


0 


H 












1 in the item ... 


0 


H 


0 


^ 












1 • The lower bdts «i dieme- 


















0 


\\ 


0 


u 


0 










1 Cheeks. — In number on each side 


two 


two 


two 








1 Distance between the 




















1 clieeiB on a square at 
























6 


1 


9 


1 


8 








1 Arms of the cheeks, kmgth 






















11 


9 


8 


6 


6 


6 








1 length on the knee, at 






















6 


3 


5 


0 


3 


6 








1 Lower dkstk, ddd at the 






















1 


0 


0 


9 


0 


64 








1 fore end 


0 


7 


0 


54 


0 


4 








1 mmldtd ahmg the side 


1 


2 


0 


11 


0 


8 








1 fore end 


0 


5 


0 


3| 


0 


3 








1 Upper cheek, sided at the 


















1 ^itt end 


0 


11 


0 


84 


0 


74 








1 fore end 


0 


6 


0 


5 


0 


34 








1 mmUti tlemg the tide 


1 


1 


0 


10 


0 


74 








1 at fore end 


0 


4i 


0 


34 


0 


3 








1 Cheeks to be bolted each 
















1 with bolts ... in number 


twelve 


ten 
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322 TABLE OF THE DIMENSIONS AND 



- 


Of Two 
Decks. 


Frigate. 


Her. 

CbMt 






GUNS 

74 


GUNS 

36 


TONS 

330 


TONS 

170 


TONS 

60 


• 




tn. 




in. 




in. 


fi. in. 














• 




- 


Cheeks to l)c boUcd each 


















with ho\\.^.,. diameter... 


0 


H 


0 


H 


0 








Main Rail, moulded at the after 














• 




1 


0 


0 


91 


0 


64 






fore end 


0 




0 


s 


0 


3^ 






tided at the tfier end 


0 


H 


0 


n 


0 


5 






fire end 


0 


H 


0 


4i 


0 


2i 








1 


8 


1 


6 


1, 








Lining on the inside to 


















succour the icarphg 


















thick a.. 


0 


31 


0 


3 


0 








Plankfiheer or lining upon 
















the upperside .... thick 


0 


u 


0 


U 


0 


1 






Boiled at the after end 


















* with two or more bolts 


















diameter 


0 


H 


0 


1 


0 








MiODtB Rail. 


















moulded at the after end 


0 


8 














fine end 


0 


41 










• 




tided at the after end 


0 


6 














. . fore end 


0 


H 














LowEi Bauu 
















* 


moulded ait the eftet end 


0 


H 


0 


5i 


0 


41 






fore end 


0 


4i 


0 


3i 


0 








sided at the after end 


0 


H 


0 


4i 


0 


H 






fore end 


0 


3i 


0 


2i 


0 


£ 






Supporters.— -> To have a hand- 














some supporter under 


















each cathead tided 


0 10 


0 


n 


0 








. The arm under the cat- 














head in length, and the 


















arm next the side as 


















long as can be obtained 


4 


9 


4 


2 


3 


6 






Bolted tfarQugh the cat- 










• " 








head and side with 




















eight 


seven 


$ix 






diameter 


0 


H 


0 


1 


0 


Of 






Head Timbers. — Number of tini- 














_ 1. • 


three 
• 


three 


three 
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1 


Of Two 




Mef 






I PARTICULARS OF EACH 


Decks. 


Frigate 


. ChtBl 


Brif. 


Sloop. 




8Uf. 


1 DIM£NS10N, OR SGAMTLING 


• GUNS 


GUNS 


TONS 


TONS 


TONS 




74 


36 


330 


170 


60 




^. m 


• /i» in 


. ft» M 


, /I. m, 


1 


1 cuiko— 'Ccmtinuea. 


■ •xcm uuiDcry or tnat nesi 










1 


I ^ffore toe ifemf naea 


0 7j 


; 0 0 


0 4j 




1 




A Ki 


A A) 


A 91 




1 


■ mile intra SlOCOt ft 


n >li 
0 4j 


0 3| 


^ 0 9| 




1 


I j:orcnK>st Head iiniDcr 




1 




o 0 


9 0 


d 3 




1 


■ AA^SIm \tl llJClTl lU UC DOIl* 












■ WKcuicr uy ooiu 










1 
1 


1 oMMMfcr 


0 1 


A Al 

0 Of 


0 0| 




1 


1 jiMis iO DC fastenea tniv 






1 


I iijc nnHi uinoers oy 










1 




U Of 




U Uf 




1 


■ Alwi *iictr*sirdp uoiicO 




1 


I auali mc acCOIiU llinDcr 










1 


1 • diameter 


0 0| 


0 0| 






1 




# 






1 


I fu ruHna up 


n oi 


n o 

U 3. 


A IJ. 

0 li 




1 


1 Sided 




A A I 


A 

U 7 




1 






A 11 


A el 

0 df 




1 










I 


1 ail sluc oi uie beam. 










1 


1 ' ^tUd 

1 wimi ••••• 


A lit 


A It 


A A 




1 


1 mm»Umg 


A f A 


M O 


A A 

3 0 




1 


1 JXMU in dCA vmkf nMmoer\ 


three 




iwo 




1 


1 diameter 


0 Of 


0 Of 


0 Of 




1 


1 lo nave one or two ooits 








1 


1 anveo iiirougn me iiiiu- 










1 


1 oje lato toe stcni 










1 




0 I 


A A V 

0 Of 


A 

Q Of 




1 


\t^m£ti^^!^WWt*9m ' * Lama 






1 


1 iwo cron piBGu lore- 










1 




n il 1 

0 4J 


0 3 


0 3| 




1 


1 A T ^ ^ff* K ■ J ^ ^ 


A CI 


A A 

0 4 






ll^AtAK V An ._/nitt #aleo roil frk K» 

iv Alim MJiiiiiii ' 1 lie laise rail to oe 








1 


r sided . 




O K ' 


A A 




1 
1 


1 Boltpf) to thck main pa!! 












0 Of 


0 Of 


0 0| 






Cablin^SS* — To have a fore and 








aft catling on each side 












of the gammoning. 












dAri... 


0 5i 


0 4| 


0 4 






dls^ >••• 


0 6| 


0 5fl 


0 M 







Y2 
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324. TABLE OF THE DIMENSIONS AND 





of Two 






Mer- 




Sloop. 




Decks. 


Frigate. 


chant 


Bri(. 


PARTICULARS OP EACH 










Ship. 






DIMENSION, OR SCANTLING. 


GUNS 


GUNS 


TONS 


TONS 


TONS 




74 


36 


330 


170 


60 






in. 




in. 




in. 


ft. m. 


jt. in. 


Head — continued. 


















Ledges. — The flat of the head to 


















be framed with ledges 


















broad ... 


0 


3 


0 




0 


2i 






deep .... 


0 


2i 


0 


2 


0 


2 






BooMKiNS. — One on each side, 


















length sufficient to 


















plumb with the outer 


















end of the fore yard 


















when braced sharp. 


















TJ^flf^'"^) fir, if oak 
J of these istdedC ^^^^^^ 


















1 


3 


1 


1 


0 


9 
























at the out- V J ^ 
er end. deep C 


1 


4 


1 


2 


0 


10 






To be bolted through the 
















• 


beam and chock, with 
















* 




0 


n 


0 


H 


0 


1 






To have iron stays, dia- 




















0 


H 


0 


H 


0 


1 






Seats of Ease, &c. as directed. 




















0 




0 




0 


1} 






Stantions to ditto diameter 


0 


H 


0 


H 


0 


U 






Bolts with eyes to ship in 


















the horses... ..diameter 


0 


U 


0 


H 


0 


1 






Gripe may be elm, sided the same 


















as the knee, and 


















moulded in the broad- 




















3 


9 


3 


2 


2 


8 


1 9 


1 2 


Bolted with bolts, diameter 


0 


H 


0 




0 


Oi 


0 Oi 


0 Oi 


And ftirther secured with 


















copper horse shoes. 


















thick.,. 


0 




0 


o| 


0 


Oi 






broad,,. 


0 


H 


0 


4 


0 


3i 






Bolted through with bolts 


















in diameter 


0 




0 


Oi 


0 


0* 






number 


tix 


Jive 


Jive 






Gripe and front of the 


















knee to be lined with 


















thick lead, 121bs. to the 


















foot square. 


















To run abaft the foremost 




















10 


0 


9 


0 


6 


0 




1 



SCANTLINGS OF SHIPS OF KACH CLASS. 



mm 



T 



PARTICUMR^ OF BACH 



QA 3CA2ITUMO* 



To run up to the top 

of the knee within 

] And to lap qn each Mde . 



0| IWi) 

Deck*. FriKute. 



i74 



Mrr- 
c ha II I 



J6 



5 0 
0 7 



ISTERK. . 

' Toiicli <^ the tow«f toii»( 

ter at middle Kae l««4.43(^ 9 
Touch of the upper En- 
teral inuidle line ...... 34 3 

^Jg^** Upper part of lowor bal- 
cony brca^trail 42 6 

Or d^o above the plank 

ofOiedeck 3 4 

Upper part of the taffarel 50 6 
[fiWADtHof the Stern at the height 

of the top timber line . 25 0 
Touch of the lower coun- 
ter at middle line ••••••I / u 

ToucK of a^per cobnter 

at middle line 9 o 

Counter timber at the 
iiciglit of the talVarel at 

_ ^ middle line 13 4 

RouNl^up of the lower n 

counter f upon a 0 9 

i» I Soondift ofthel* lecel \ 3 
> lower counter ^ 
I Lowe^oountemn...MicA- 0 7 

^ ' hroad 0 8 
Hollow of the lower coun- 
ter « • 0 e 

^ Round up of the X 

• upper counter/ tt/>on a 0 11 
J Round aft of the ^ Uvcl 

upper counter / 1 3 

If Upper counter raiJ^ thick 0 7 

\. Itnad 0 8 

iMM>> o# 'Ihe^^upper 

^ counter 0 i | 

' Length of the lower gal- 
lery rim from the aft. 



^If. in. 



4 0 

0 6 



25 9 
28 0 



330 



in. 



3 0' 
0 5 



23 6 

24 3 



I 0 

' N 



36 4 

20 9 

6 0 

7 e 

10 3 

Of 

1 

0 41 

0 6 

O 4 

0 a 

1 1 

0 b\ 

0 6 

0 1 



31 9 

15 0 

3 4 

4 5 

7 0 

0 ''5 
0-9 

0 5 

0 0 

<^ 5 

0 7 

1 1 
0 5 
0 6 

0 I 



Urig. 



170 



y^. in. 



stoop 



T6i^ 
60 



J't. in 



16 0 

17 2 



92 6 

15 8 

2 4 

3 2 

4 10 

0 5 

0 9 

0 3 

0 4 

0 8 

0 6 

0 9 

0 3 

0 3i 

0 1 



11 1 



14 T) 
10 0 
0 (3 



1 11 

0 4 

0 5 

0 2^ 

0 3 

0 2 
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526 TAfiLE OF THE DIMENSIONS AND 



PARTICd^Alkfir OF EACH 
DDfENSION;, OS flCAMTLINa 



part of tJie ndeoqanter 

timber 

Length of the upper gal- 
lery rim from ditto .... 
Lower gallery lights in 

length on the rake 

breadth on u tquart 
Upper gallery lights in 

length on the rake 

breadth on a square 
Frojection of the halbo- 
Dies from the side couih 
ter timber at the middle 

line 

Depth of the talTarel 

biding of the quarter 
pieces ....i 

COUMIPR TlllBBIS.-*To 

have side counter tim 
bers sided full the scant- 
ling of the frame, the 
alter frame or two to 
lift 1^ full for that pur- 



Of Two 
Decks. 



Gimt 
74 



'fi, in. 

13 0 

10 3 

3 6 

s la 

3 2 

2 5 



3 3 
3 4 

1 6 



Moulded on a square at 
the k§tl 

lorrer cmintcr 
Moulded on a square at 

, the head 

Two or three bolts thn>' 
the heel of the after 
frame and head of the 
fashion piece, diameter 
To have right aft counter 
timbers to form the 
awtn lights and counter 

ports*. mumher 

tided at the heelt 
heads 

Moidded on a square at 

the hcefs... 

^ heads. . 



1 10 
1 8 

1 1 



0 li 



0 11 

0 6J 

1 1 

0 8 



Priiate 



Otitis 
30 



yi. in 



11 0 



3 0 

i 10 



2 4 



0 11 



Mer. 
chant 



1 6 
1 6 

0 11 



0 1 



tlx 

0 9 

0 5 

0 10 
0 5i 



Tons 

3So 



Brig. 



y?. in 



10 6 



2 10 
1 8 



2 10 



0 10 



170 



ft. in 



1 t 



0 8 



■J '.C* 

I.. 

1 0 

0 9 



0 0| 



four 
0 6| 
0 4 

0 7 
0 5 



1 



0 6 



0 0| 



four 
41 

0 4 



Sloop. 




fi, in. 



0 7 

0 7' 

0 5 



0 0| 



four 
0 B 

0 3i 



0 7 0 5i 
0 5 0 4 
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SCANTLINGS OF SHIPS OF EACH CLASS. 32^ 





%9M 1 WO 




Mer- 






PARTICULARS OF EACH 


DMka. 


Frigate. 


chant 


Brif. 






8iai». 




DIMENSION, OR SC^TLING. 


GUNS 


GUNS 


TONS 


TONS 


TONS 




74 


36 


330 


170 


CiO 






/I. 


/f. Wl. 


A. 1 


ft, M. 


Ummmmk^* — — * - * 




The heels of the counter 












timbers to face down 














A 11 

0 It 


t\ 11 


0 1 


0 Oj 


0 04 


And ooItMl thnnigh the 






tmuoni viui one t>oit 














0 1| 


0 1 


0 0| 






And further secured bv 








iron strap to each, thick 


0 1 


0 0| 










0 5 


0 4 








isoits in tat nrapi^ six; 












in tne tiroDer, tiiKe; 


■ 










and in uie transoms. 














0 i 


0 0| 








Intermediate counter-tim- 










ben, nuiii6er (or as seem 














J* 

Jour 










^ouiitsk rovrs< — 1 o nave or>e 










on each side in the 














2 4 


1 10 


1 4 






(Hung with lids, as gun- 














2 0 


% 0 


1 0 






BTrthiog up of lower ooon- 














0 of 


0 3 


0 3 


0 84 




uPrU v*ouNTBB. — JNumuer oi 












one 


one 








Birthing up of the second 












- COUnCcvj lO Uc OI OoK 












pkuik^ nbbetted ; 


0 2| 


0 S 


0 2 








S 2 










T^T D J^* ^ — *f« 

'M.ISk JiMt^ ano «^ 6o//s o/^ the 












counter ports the size of 










■ 


frtosr ar ///r porti y the 












respecfive uecKS» 
























The head to be long 












enough to recdve a til- 












ler above deck ... deck 


upper 


upfcr 


tapper 


li|!l>per or main 


The head to be left as large 




deck. 


flt <Ae main piece will 

























I 
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TABL£ OF THE DIM£NSIOK9 AND 



I 

■ 


Of Two 




Mer- 






1 parhculabs of bach 


D«Gka. 




cJUUBt 


Brif. 


Sloop. 




aua. 


1 OIlfENSION. OR SCAMTUNfi. 


wUll* 


vUNb 


TON* 




•vHS 


1 








1 0 


60 




ft, in 


ft* in. 


/2. in. 

• 


ft, in. 


ft, in. 


iRpDpna fowrtftnerf. 






1 Head to be atinrart- 














S 8 


1 8 


1 5 


0 10| 


1 0 9- 


1 foremiqfl 


2 4 


1 10 


1 5 


0 141 0 10 




4 3 


3 4 


2 8 




1 2 


1 /ore and aft J Back in- 




■ 








1 Hee],ybre aa</ 1 eluded 














5 10 


4 7 


4 0 


3 0 


2 0 


1 Thickness or sidings a- 












1 graeably to the stem 












1 post. 












1 Thick ness of the back .... 


0 34 


0 3 


0 t| 


0 S 




1 Thickness of the sole . ,.. 


0 6 


0 5 


0 3 


0 3 


0 2 


1 Thentdder tobetboit of 


• 










1 (he uoderride of the 












1 ked at the end 


0 9 


0 9 


0 5 


0 2 


0 2 


1 after end 


0 11 


0 11 


0 7 


0 4 


0 4 


1 Bolted together with bolts 












1 an number . . 


$even 


six 


five 


three 


three 


1 dUmettr 


0 If 


0 1 


0 Of 


0 0^ 


0 01: 


The head of the rodder 












to be tecwed with iroD 














Jive 


five 


four 


three 


three 


broad . 


0 4^ 


0 4 


0 3 


0 2i 


0 2i 


thick . . 


0 Of 


0 Oi 


0 0| 


0 01 


0 0^ 


To have holes between 












the hoops for the tiller 














tm 




one 


one 


one 


To have holes between 












the hoops for the til- 














0 10| 


0 104 


0 7i 


0 6J 


0 5i 


• 


0 10^ 


0 lOi 


0 7i 


0. 6i 


0 5i 


(Th ka09 « noniNHi mid 












ekcehfroeideiijht Jlee- 












^ycN^ fite rudder head.) 












Braces and pintles for 












hanging the rudder 












NunUfer of pain 


seven | 


iix 


five 


^re /oar 


The upper Inace nay be iroo, and 4h^ slrap> raflicienUy long 


to turn and meet round the head of tlie poit and ilaiidafd. 


The second brace In 












length from the rabbet 














4 8 


3 9 


1 9 
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SCANTLINGS OF SHIPS OF EACH CLASS* $29 



PARTICULARS 07 EACH 
DIMRNStON* OR SCAMTUNO. 


Of Two 
Decks. 


Filiate. 


Mer- 
chant 


Brif. 


Sloop. 


Guan 
74 


OUHS 

36 


TOK« 

330 


TONS 

17(1 


TONS 

60 




ft 


. in. 




in. 




in. 


ft- 


in. 


ft- 


in. 






















The lower brace in length 






















from t|ie nbbet of the 
























7 


0 


6 


0 


3 


0 


2 


3 


o 


0 


Pintles. — 1 he upper pintle mav be 


irun^ 


, and the straps long enough 


to turn aiid meet on the aftidde 


Of the rudder. 


and 


thestrapsi 


of the other piotlei to 


be 


in IcMth witliia on 


le jnch 


of the 


back. 






















Straps of the bracciand 
























0 




0 


4 


0 


3 


0 




0 


n 


Thickness in the shoulder 














• 








0 




0 




0 


u 
• • 


0 


1 


0 


Oi 




0 




0 


3 


0 




0 




0 




lovg, each 


1 


o 


1 

• 


0 


A 
w 


o 

w 


A 


ft 

o 


A 
w 


9 


N. R. The lower nintle to be twa 






















inches longer than the 






















othtrs, and the dumb 






















pintles about two-thirds 






















ifihb Cth^, M length. 






















To have one or two bolts 






















in each brace and pin- 
























0 


1 


0 




0 


Oi 


0 


Oi 


0 


Oi 


And at every six inches 






















distance screws in the 






















Draoeif awi nam and 






















tcrevs in pindei 






















dmmeUr 


0 


0| 


0 


Oi 


0 


Oi 


0 


Oi 


0 


Oi 


EmO Flate. — To have a rini; as' 




















the lower hance, strapt 






















and fastenings similar 






















to a pintle. 






















OUTBOARD. 






















CsAMMBLs. — ^Main Channel 






















in length 


37 


6 


27 


0 


16 


0 


9 


6 


7 


0 


Breadth, or sufficient nto 


0 


6 


0 




0 




0 


4 


0 


5 


0 


4i 


0 


H 


0 


3 


0 


4 


0 


5 




















clear the shrouds <^ the 
























1 


8 


1 


8 


i 


3 


1. 


0 


0 


5 


Foremost end afore the 






















centre of the mainmast 


0 


10 


0 


9 


0 


6 


0 


Q 


0 


4 
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TABLE OF THE DIMENSIONS AND 



PARTICULARS OF EACH 
DIMENSION, OR SCANTLING. 


Of Two 


Print* 


Mer- 
chAut 
Ship. 


Rri« 


D100p> 


GUNS 
74 


GUNS 

Iff 




TONS 
170 


GUNS 
60 




ft' in. 


Jt. in. 


ft. in. 


ft. in. 


ft. in. 


OvThOAnD'— -continued. 












Upper edge below the 












upper edge of the sheer 












rail, or top timber line 


ft 

well 


well 


well 


WW 

well 


0 9 


Bolted with bolts. 












in number 


nine 


eight 


seven 


five 


four 


diameter 


0 u 


0 n 


0 1 


0 Oi 


6 0| 


Fore Channel... in length 


30 6 


24 9 


15 0 


9 6 




thick at the i ^"^^^ 


0 6 


0 5i 


0 4i 


0 4 




I outer edge 


0 A\ 


0 3i 


0 3 


0 4 




Breadth, or sirtficient to 












clear the shrouds of the 














I 8 


1 8 


1 3 


1 0 




But taper at the after end 












to stow the anchor. 












Upper edge in the same 












range as the main chan- 












nel. 












Foremost end afore the 












centre of the fore mast 


0 9 


0 7 


0 0 


0 9 




Bolted with bolls. 












in number 


eight 


seven 


six 


five 




diameter 


0 H 


0 u 


0 1 


0 0| 




Mizen channel, in length 


19 6 


14 6 


8 9 






thick at the \ ''^^^ 


0 5 


0 ^ 


0 4| 






I outer edge 


0 4 


0 3| 


0 3 






Breadth, or sufRcient to 












clear the shrouds of the 














1 8 


1 8 


1 1 






Upper edge above the 












range of the main chan- 














« • • 


1 0 


toell 






Foremost end afore the 












centre of the mizen 














0 6 


0 6 


0 3 






Bolted with bolts, in num- 














six 


six 


five 






diameter 


0 H 


^ H 


0 Of 






Iron T-plates, or sup- 










porters in lieu of wood 












knees, in 












number^ main channel 


tix 


Jive 


three 







SCANTUNGS OF SHIPS OF EACH CLASS. 331 







fTTwo 


Frifttt. 


Mrr- 
Chant 
SUp. 


Bri«. 


Sloop. 


DDIEI 






OOfIS 
74 


36 


TOMt 

330 


TONS 

170 


TONS 

60 








f^, in. 


ft. in. 


ft. in. 


J}, in. 




Outm 


go ft 




five 


four 


three 






i 






0 41 


0 4 


0 3{ 






•I 


TAi(7c at the shoulder 


0 2i 


0 u 


0 11 








T/iick at the toe 


0 li 


0 IJ 


0 1 








Length below the upper 














tid^ of the chaoDd .... 


4 0 


3 9 


3 0 






t I 


Colii^ bead bolt in the 














toe 




0 1{ 


0 U 


0 1| 








•Each plate to have an eyv 














or 


ring in the upper 
















0 5i 


0. 5 


0 A\ 










dkmteter 


0 If 


0 1 


0 Qi 








Weight of each T-phite 
















1 1 0 


1 6 9 


0 2 7 








Two 


or three bolts in 














the 




0 0| 


0 Off 


0 Of 








Number ol 1 -plates un- 












0 


der the niitep channel 


/our 


tkree 


Ivo 




• 






7%€ Iftw kfotUf «•«... 


0 3{ 


0 3 


0 2f 










Thicket theMitikr 


0 li 


0 If 


0 li 










Thick at the toe 


0 1 


0 1 


0 t>| 








liTtigth below the upper 












1 




2 7 


2 4 


2 2 








Collar head bolt in the 














toe 




0 If 


^ ^* 


0 1 








Each plate to h^ve an eye 






< 




or ring in upper end in 
















0 3i 


0 3| 


0 3 












0 0| 


0 0| 


0 Of 








Weight of each I'-plate 














0 3 0 


0 8 7 


0 1 7 








Twoorthree bolts through 
















0 Of 


0 Of 


0 Of 






Pbao Eyes in Maim and FoiB 












Channels. 














Number in each main 








four 


three 




eleven 


ten 


nx 




i ^TiMifter m tutk fort 








fotir 








eleven 


ten 


six 


0 8 


0 8 






1 4 




0 10 


0 4\ 


0 41 






0 y 




0 6 




1 
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TABLE OF THE DIMENSIONS AND 





Of Two 






Mer. 




1 

Sloop. 




Decks. 


FrifHte. 


chant 


Brig. 


PARTICULARS OF EACH 










Sbip. 







DIMENSION, OR SCANTLING. 


GUNS 


GUNS 


TONS 


TONS. 


TOMS 




74 


36 


330 


170 


6<» 




ft' 


in. 




in. 




in. 


ft in 


/2 in 






































Mtitvs in tach chumicim^* ^ 


three 


tree 


one 






in diatn^ttr ^ ^ » ^ ^ 


0 


1 1 


0 


9 


A 


8 








f\ 
0 


til 
ot 


0 


t 


ft 

u 








In the after end of each 


































flpsH pvp for tnnmAikt 




































haff "i hal" fnr t hp toiv- 


















traUant backstavs 




















0 


10 


ft 


9 


0 


8 








0 


6 


0 


5 


0 


4i 








0 


8 




7 


0 


6 








0 


4i 


A 
U 


A 

4 


0 


3| 






















backstay's dt^ad eves 


















whpM thprp is nnf mom 


















in thp af^pr pnrl thp 


















f^nannplQ Inn if 


2 


6 


£} 












C/7 uuc* • • • 


2 


2 


X 


A 
0 










thick { 


0 


4 


A 
U 


A 












0 


3 


A 
V 


J 






• 




^Itw^Iq 4rk Hp KnlfpH u/ifVi 

Ol-^.'i/lS tCI UfJ L/(J1 ICU Willi 


















i'lvn n/\lt'Q ffn iikamfii^^ 
twU UUll9f if* U*U7ftClCr 


0 


Ji 


ft 


1 
i 










T^p^n t* . ^Jiinihpr in ps^Ii 
















miypn pliantipl 


six 


y 




four 






dioTFittFT ^ - . 


0 


11 


0 


9 


0 


8 






Dead Eyes.-— -Number in each 




















0 


6^ 


0 


5 


0 


4| 
























mi7en c*hantit*l far thf 


















ton-m3st and tOD-ffal- 

IAI«S^V CtJIU WW KdA 




































twig .... 


2 


4 


2 


2 


1 


9 






broad. . 


1 


10 


1 


9 


1 


4 






thick i , f 


0 


3| 


0 


3 


0 


3 








0 


2i 


0 


2 


0 


2 






Bolted with two bolts, in 




















0 


Oi 


0 


0| 


0 


oi 






Channels. — Dead-eye for mizen 


















topmast backstay. 


















diameter ... 


0 


7 


0 


7 


0 


5 







SCANTLINGS OF SHIPS OF EACH CLASS. 333 



PARTICULARS OF EACH 
DIMENSION, OR »CkSTllSG. 

* 


Of Two 
Drckt. 


Friial*. 


Mer- 

CbKBt 

Ship. 


Brig. 




GUNS 

74 


GUNS 

36 


TONS 
330 


TONS 
170 


TO>iS 

60 




J*' 


in. 


./«• 


in. 


A 
J'' 


in. 


* 

Jf. •». 




OUTBO A RD — cm t in tted. 
















Channels. — Dead-eye for niizen 


















topmast backstay. 


















tkicimw ... 


n 




n 
u 


A 
4 


i\ 

u 


a 






Deid-cye for muai top 


















gaUant backstay. 


















U 


5 


A 
U 


5 








• 


at* • 

thtckness . . . 


yj 




U 


o 
O 










Bindings of the Dead Eyes. 














- . 




1 hose of the mam and 


















fore channels, diameter 


u 


If 




H 


0 
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JBRRATA. I 

Hfe $2, Unit 99, fif pom read oottL 

— 83, 19 and 96, erate « Inboird Works, ?I«te 1V.»» 

— • 84, last line ba fat, eraie "Midship Section, Plate IV." t 

— 85, in the Article " Binding Suakcs, "/or Plate IV. reaJllt. 

89, line 3, erast tlir reference. * 

91, last line but one, read^ Plate IV.* 

92, line '24, from the bottom, /or croak 

1 16, 18, for luflier. read luff or. 

— 1 18, for numtODs, read muotins. 

' 129, line IS, jf«r spinal rf(i</ spiral. 

— — 133, /or spirkitting rea^/ spirkettinr. 
— — 137, /or tasking of plank read taittnc. 
— — 146, line 17, from the boUom,rr<i^ **i 

163 and 163, for folio I. nad |k MS. 

177, line 30, for siern ruulttm, 

• — - 21 1, 19, from the bottoatftwad •* lowered." 

— . 219, 3, ft-om the bottom, /brlweling read keelinf.* 

— 5, frrm tlir lintinm, /ir flfTI riiirfHlipinill 
— — 223, — — 15,/or firm read trim. 

230, • 31, 41, and 47, and page 231, lines 5 and H,re0dUfirt. 

-—231, lines 16, 15, and 14, from the bottom, /or 8 rM^ 7. 
■ 235, 13, for hook rtad hoop. 

— 238, ~ 4, for cap]x:d read lapped. 

— 942, 4, from the bottom, for trace read place. 

> 943, 10 firom the bottom, iitMrt the word, *• iadiai.'' 

DIMENSIONS OF BODIES. 

— — 2:)l,ar(iclc II, /or 18 3 r^irf 17 6. 
— »318, line 1 , /or length r^at^ beams. 

— 319, 1, for cathead read knees. 

8 3 5, Wc^ilil ^ Ambon, liM 1, coL 4^ $rmd9. 

ADDENDA. 

Tnt tlPO foUowing were accidently omitted in the Tables of DimensiaiM. 
Page 236, line 5, col. 2, iiuert 37 10. 

299, col. 2, Diameter of the Scuppers along the tides, 4 incbei. 
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PUBLICATIONS 

HAVAL ARCHITECTURE, MAST-MAKING, 

RIGGING, Ac. 

PUBUSHED BY P. STE£U 

AT THB NAVIGATION WARSH0VS9, 
umi Town ka« unoHHi. 



In one Vbiuiiie^ quarto^ eleganlly pfuited. Price Ten 6uineai« in boerdf» 

THB 

ELEMENTS AND F&ACTICE 

» 

NAVAL ARCHITECTURE: 

We have already noticed, in the preface to the present volume, that 
the above work developes, n^ost fully, the principles of Ship^uikiiogy 
both f jleorefieo/ and praeikai: that it dcMribes, at large, all the varioni 
experinmlB which have been made for asoertainiog the ffoiilanoe of 
floating bodies, and the true theory thence arising. The practical parts 
of the subject are also, in their different rami6cations, most fully and 
clearly described; particularly the subject of Laying-otf in the Mould- 
Loft, which, from its nature, will not admit of a copious and adequate 
discussion in a tmall treatise; this subject being illustrated with a parti- 
cnlar leriei of large draught!, wliich exIiilMt* in the plainest manner erer 
yet seen» the afcana of tliis voy important and essentiai iKanch of the 
art. 

In order, however, to give the reader a more satisfactory idea of the 
nature and value of this workj we annex the following abstract of its 
contents* 
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The whole of the Jetter-press is divided into Two Books; of which (he 
first explains the Elementary and Theoretic Principles, and the second 
the Practical Rules of Construction, with all the requisite Tables of the 
Dimensions, &c. of no less than twenty-seven Classes of Shipping in the 
Royal Navy and Merchant Service, besides Boats, &c. The First Book 
commences with an Explanation of Terms, and is succeeded by an Ex- 
planation of the Nature of Fluids and their Action on Floating Bodies, as 
ascertained by actual experiment, which is arranged as follow: 

Of the Nature and Action of Fluids in general: Of the Resistance of 
Fluids: Experiments which have been made for determining the Resist- 
ance of Floating Bodies; especially of those made by order of the So- 
ciety for the Improvement of Naval Architecture: General Observations 
on Vessels calculated to sail with great velocity ; including a Description 
of the Flying Proa of the Ladrone Islands. 

The Third Chapter treats of the Figure and Construction of Ships and 
Vessels in general, and on the means of giving them the most desirable 
qualities; with Remarks on the different Classes of British Shipping, 
thus: 

General Observations: Definitions and Explanatory Remarks on the 
Motion of Vessels, &c.: On the Stability or Stiffness of Ships: To form 
a ship so as to steer well, and quickly answer her helm: To forni a 
ship with such capacity as to carry her guns well abow the water: Of 
the Form best adapted to go smoothly : On the Form best calculated to 
hold a good Wind, &c.: Observations on the whole of the Particulars 
described in the foregoing Sections, and on the proportioning of Ships' 
Bodies in general: Observations on the Construction of Ships, by Sir 
Geo. Shee, Bart. Member of the Royal Irish Academy: Remarks on the 
Formation of Merchant Shipping in particular, by Mr. Hutchinson : 
Of the Particular Advantages of Vessels constructed with Sliding Keels, 
and other Improvements, introduced by John Schank, Esq. a Captain in 
the Royal Navy, &c.: Remarks on the different Classes of British Ship- 
ping, including the new Life Boat, Sec. especially on those of which the 
Draughts or Particulars are given in the Work. 

The Second Book commences with CJeneral Observations and Defini- 
tions relative to the practical Construction of Ships; and proceeds, in its 
Second Chapter, with the Practical Methods of finding the Gravity, Dis- 
placement, and Tonnage of a Vessel; including the Centres of Gravity, 
and Displacement: with the pointof Stability or Meta-centre: thence fol- 
low Instructions, at large, for delineating the several Draughts and Plans; 
which are elucidated by the larger plates. To these succeed a complete 
Explanation of the Methods of Layinc-off all the parts of the Ship on 
the Mould-Loft-Floor, preparatory to the actual construction, or build- 
ing. This Chapter, elucidated by the Draughts, is arranged as follow: 

Of Laying down the Sheer, Half-breadth, and Body Plans: Of the 
Moulds necessary to be made from the parts already laid down: To take 
the Bevellings of the Timbers in the Square Body: The Nature and Use 
of the Cant-timbers, with the Methods of laying them down by Water 
Dnes: To Bevel the Cant-timbers by Water-lines: Of laying down the 
Cant-timbers by the Horizontal Ribband-lines: To lay down and take 
the Bevellings of the Cant-timbers by the Horizontal Ribbands: Of the 
Utility of the Transoms, with the Manner of Laying them down : Of 
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taldiig the Bevdliiigi of the Tmoaut To Lky-off the-Tnuiioins when 
canted: To Bevd the Tnmoim when cMited: Of Laying^ff the Square 

Tuck: To Lay-down and take the Bevellings of the Hawte-pieces, by 
Horizontal Lines: Of Layinpj-down and lievelling the Hawse-pieces when 
they arc required to be Sided less at the Heels: To Lay-down and Bevel 
the Hawse-pieces by Horizontal Lines, or the Horizontal Ribbands when 
ctnted: Of the Nature and Use of the Harpins, with the various Methods 
of Laying them off and taking the Bevellings: Of Laying-down the 
several Fiits of the Head: Of Laying-down the several l^rts of the 
Stern. 

The succeeding Chapter explains the Method of Whole-Moulding; 
and is succeeded by Practical Directions for the actual Building, pro- 
gressively arranged, viz. First, Directions for the various Parts of the 
Ship; Secondly, Directipot for making Capstans and Windlasses; next, 
a complete* Docriptitm of a Launch, with Explanation of the Methods 
of Launching; and condudhig*with a Descrlptioa of a Fire Ship and 
Bomb Vessel. 

The concluding Chapter of the Second Book is entiled *' Miscellaneous 
** Observations on Improvements and Projected Improvements; including 
" some Instructions and Remarks upon Subjects immediately connected 

with Naval Architecture." This Chapter contains. Explanation of n 
new Method proposed for the framing of Ships, and of the best Mode of 
adopting Iron Fastenings in their Construction : Observations on the Mode 
of improving the Navy ; as addressed, in the Year 1796, to the Court of 
Directors of the Honoural)le East India Company, by the late Gabriel 
Snodgrass, Esq. witii Notes and Hemarks upon the same: Explanation 
of Mr. Sepping's New Method of Dodcing Ships: Some Jtemarks upon 
a Ship^ Hogging, and the Means of prevention : On the Mcttis of reco- 
vering foundered and stranded Ships: Description of several new Ma* 
chines for driving and drawing Ship's Bolts, &c.: Observations upon 
Timber, with Rules for its Admeasiurement and Coaversion: Tables of 
the value of l imber. 

^ext follow the Tables for forming the Bodies of Ships and Vessels of 
each Class, and the Tables of the principal Dimensions and Scantlings, 
accompanied with such Directions as are necessary to the I^actical Ex- ' • 
planation of them ; to which are annexed the Form of a Contract, entered 
into by a Merchant Ship-builder, for the Building of a Ship of War, for 
the Royal Navy ; including the Dimensions of the Raven, Brig of War, 
built in the Year 1804. 

The whole oondoda with an Lnkai to the Tables of the Dimensions 
and Scantl^gs, for the more readily constructing Draughts and Plans- 
therefrom* 



THE LARGER DRAUGHTS ARE AS FOLLOW. 

I. Shee^dnugfat, Halfbreadtfa and Body Flans, of a Ship 

of £igh^ Guns, upon two Decks. 

II. Dispo^iition of the Frame of the Eighty-gun Ship. 

III. The planking expanded of the Eighfy-gun Ship.^ 

IV. The Inboard Works of the Ljghty-gun Ship. 
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V. Plans of the Gun Deck and Orlop of the Eighty-gun 
Ship. 

VI. Plans of the Upper Deck, Quarter Deck, and Forecastle, 
of the Eighty-gun Ship. 

All the foregoing Flans are upon the same Scale as 
the Sheer-draught , Sfc. 

VII. Plans of the ^lain Jear Capstan of an Eighty-gun Ship, 

and of the Windlass, &c. of a Ship of from 400 to 500 
Tons. 

VIII. Midship Sections of a Seventy-four-gun Ship and a Fri- 

gate ; with an improved Method of framing the 
Timbers, and the best Method of applying Iron Fasten- 
ings in the Construction. Including also Mr. Sepping's 
Plan for Docking Ships. 

IX. Sheer-draught, Ilalf-breadth and Body Plans, of a Forty- 
gun Frigate ; with Cradle, &c. complete for launching. 
X. A Sloop of War of the latest Construction. 

XI. Sheer-draught, Half-breadth Plan, Body-plan, and Plan 
of Bulkheads, of the Dart and Arrow Sloops of War, 
on the Construction invented by Samuel Bentham, Esq. 
Inspector General of His Majesty's Naval Works. 

XII. Sheer-draught, Half-breadth and Body Plans, of the Brigs 

of W^ar,of 18 Guns, constructed in the Year 1804. 

XIII. Inboard Works of the same. 

XIV. Plans of tJie Deck, Lower Deck, and Platforms, of the 

same. 

XV. Sheer-draught, Half-breadth, and Body Plans, of his 
Majesty's Yacht the " Royal Sovereign," launched in 
1804. 

XVI. Sheer-draught, &c. of the Yacht built for the Prince 

Royal of Denmark. 
XVII. Plan and Section of the Interior of a Fire Ship. 
XVIII. Plans and Section of a Bomb Vessel. 
XIX. A Cutter upon a new Construction ; with the Mode of 
fitting Sliding Keels. 

XX. Sheer draught. Half-breadth and Body Plans, of an East- 

Indiaman of 1,257 Tons. 

XXI. Sheer-draught, Half-breadth and Body Plans, of a Mer- 

chant Ship of 544 Tons. 
XXII. A Brig Collier, of Improved Construction, burthen 170 
Tons. 

XXIH. A Virginia-built Boat, of 158 Tons, fitted for a Privateer. 
XXIV. A fast-sailing Schooner of Bermuda, burthen 83 Tons. 
XXV. A Virginia Pilot Boat, of 53 Tons. 

XXVI. A Berwick Smack, on the improved Construction. 

XXVII. A London Trader of 60 Tons, particularly distinguished 

for her Capacity and Velocity. 
XXVIII. A Southampton Hoy, of 13 Tons, admired for the same 
Qualities. 

XXIX. The Long Boat of an Eighty-gun Ship, shewing the 
Nature and Construction, by w hole Moulding. 
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XXX. A Man of War^s Launch, Piiinac^ Cotter, andYawl. 

XXXI. A ljuge Wheny, the New Life Boat, a Whale Boat, t 

Dover Gig or Swift Bowing Boat. 
XX Xn. Lating-opf, Plate I. Fore Body and Moulds. 



XXXni 2. After Body. 

XXXIV 3. Fore and after Cant Bodie*. 

XXXV 4. Transoms. 

XXXVI ; 5. Square Tuck and Bound-aft Tuck. 

XXXVU ,....6. Hawse Pieces. 

XXXVIII 7. Harpins and several Parts of the 

Ilcad and Stem. 



The Plates of Laying-off are all on the s;uue Scale as the Draughts 
above-mentioned of the Eighty-gun Ship. 

After the foregoing detail, it would be unnecessary to expatiate further 
on the utility of the work. It is already obvious that it comprizes fully, 
both in TBBCHnr and practice, all that can be required by the artist for a 
full and accurate knowledge of the art, both ibr the king's and Ibr the 
% merchant's service, from a first rate ship to the smallest boat. To which 
we may add, that every improvement has been attended to, during the 
period of many years, in which it has been in a progressive state, to the 
present time. 

The Tables of Dimensions and Quantities, including all the Iron-Work, 
Stc, never before given to the Fnblic, and which are for more extensive 
and correct than any others heretofove seen, have akme occupied, for a • 

considerable period, the time and attention of several persons, who have 
devoted the fruits of a long experience to this purpose ; and they will, 
consequently, be found particularly valuable to the Ship-builder, both for 
the construction of draughts and the formation of estimates, which may, 
by thehr meant, be computed to an unexampled degree of acctiracy. 

In this woik will therefore be found, detailed in an uniform anid per- 
spicuous style, all that can be required by the novice, for his instruction, 
and by the adept, for his practice, in this important art. And, as gen- 
tlemen of the iiiost extensive knowledge in the several departments have 
been consulted and employed in the different branches, the whole may 
be considered as the result of the united experience and talents of the 
most eminent naval architects of Britain. 

DRAWING MOULDS AND INSTRUMENTS. 

NAVAL AKTISTS aie reipectfolly informed, that at STEEL'S 

Navigation Warehouse, may in future be had COMPLETE SETS of 
MOULDS, SWEEPS, BATFENS, SQUARES, and all other Tnstru- 
ments used in the Construction of the various Draughts and Plans of 
Ships and Vessels, most accurately finished, and handsomely titted up in 
Mahogany Boxes. 

THE COMPLETE SET of DRAWING MOULDS. &c. consists of 
Five Squares ; Four Straight Battens ; Sixteen Elliptical Moulds, or 
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Bats ; Fifty-four Small Moulds, viz. Thirty-two small and Tvrenty-two 
larger ; Twenty-two Sweeps of different Radii, as follow : 



Ft, In. Ft- In. 
First of 21 6 and 22 0 Radius. 



Second. 

Third 

Fouilh.... 

Fifth 

Sixth 

Seventh... 
Eighth.... 

Ninth 

Tenth 

Eleventh. 



— 20 6 — 



— 19 

— lb 

— n 

— 16 

— 15 

— 14 

— 13 

— 12 

— II 



21 U 
20 0 
19 0 
18 0 
17 0 
16 0 
15 0 
H 0 
13 0 
12 0 



Ft. In. Ft. In. 
Twelfth of 10 6 and 11 0 Radius. 



Thirteenth 

Fourteenth — 

Fifteenth — 

Sixteenth — 

Seventeenth... — 
F.ighteenth. .. — 
Nineteenth.... — 

Twentieth — 

Twenty-first... — 
Twenty-second — 



9 6 — 
8 6 — 
7 6 — 
6 — 
6 — 
6 — 
6 — 
6 — 
6 — 
0 — 



10 0 
9 0 
8 0 



6 
5 
4 
3 
2 
1 
1 



0 
0 
0 
0 
0 
0 
0 



Price, with a complete Case of the best Drawing Instruments, and 
Mahogany Mould-Box, as above, 20/. 



THE FOLLOWING 

NEW AND INTERESTING PUBLICATIONS 

NAVE BEEN LATELY PUBLISHED BY 

P. STEEL. 



THE ELEMENTS AND PRACTICE OF RIGGING, SEA- 
MANSHIP, AND NAVAL TACTICS. 

Leaving wholly untouched the subject of ship-building, this work em- 
braces every art necessary to the equipment of a ship in a most particular 
manner. The making of masts, ropes, anchors, sails, and blocks, is 
discussed with a minute precision, which will be found not only new but 
serviceable to the naval artist. 

The British Seaman and British Officer will here find the complex 
subjects of rigging, seamanship, and naval tactics, more fully and cor- 
rectly treated of than has ever before appeared in the English language. 

The whole is elegantly printed with new Types, illustrated with up- 
-wards of one hundred beautiful and correct Engravings, and ornamented 
with a frontispiece, designed by Smirke, and engraved by Neagle. In 
two volumes, quarto, price in boards. Four Guineas. 

ANOTHER EDITION OF THE ABOVE WORK, 

In four volumes, octavo, elegantly printed, accompanied with a sepa- 
rate volume of large Plates of Masts, Yards, &c. and illustrated with 
many other Engravings. Containing in 

Vol. I. —The Art OF Mast, Block, and Oar Making. 

Vol. II. — ^The Art of Sailmakinc. 

Vol. III. — The Art of Rigging. 

Vol. IV. — Seamanship and Naval Tactics. 
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To the different parts are annexed foil and accurate Tablei of the Di« 
memioiit of Masts* Yards, Saib> &c. with the Proportions, Dimeosions* 

and Quantities of every Fart of the Kigging of all Ships and Vessels; 
together with a variety of other Tables and Figures necessary for the 
eiucidatioa of the different subjects. Bound in calf, price 2L lis, Od, 

THE ART OF MAKING MASTS, YARDS, GAFFS, BOOMS, 

BLOCKS, AND OARS, 

As practised in the Royal Navy, and according to the most ap- 
proved Method in the Merchant-Service. Including a Description of 
an improved Rule for Mast-Makers ; also a new Method by which 

large Yards may be made from small Trees, and repaired when sprung 
in the Slings, &c. With Plates of the masts, yards, &c. and their dif- 
ferent parts, on a large scale, aiul a great variety of Figures to illustrate 
the other subjects, in boards, price IBs, 

THE ART OF RIGGING, 

Containing an alphabetical Explanation of the Terms, Directions for 
the most nunute Operations, and the Method of progressive Rigging ; 
with full and correct Tables of the Proportions and of the Dimen- 
sions and Quantities of every Part of the Rigging of all Ships and 
Vessels. Particularly useful to Boatswains. Illustrated with numerout 
Engravings. Octavo, in boards, price 10<. 6<L 

THE ART OF SAIL-MAKING, 

As practised in the Royal Navy, and according to the most approved 
Method in the Merchant-Service. Illustrated by numerous Figures, 
with full and accurate Tables. Octavo, in boards, price 9s. 

SEAMANSHIP BOTH IN THEORY AND PRACTICE. 

' Illustrated with Engravings. In the theoretic part of this work, the 
laws of motion in fluids, with regard to ships ; the centres of gravity 
and rotation ; the eflect of every sail, in the vaiioiis degieea of trim- 
ming ; and the action of the rudder; are particularly and scientifically 
treated of. The Second Part, which carries Theory into Practice, com- 
mences with a ship at river-moorings, wiien first launched ; and pro- 
ceeds with giving ample directions for her future guidance, with respect 

to BALLASTING, LADING, ANCHORING, MOORING, WEIGHING ANCHOR, GEl- 
TfMO UNDER SAIL, TACXING» TSBKIMG, LTING'TO, SOUNDING, DRITINC9 

SCUDDING, CHASING, BOABDiNG,' &c. Octavo, In boards, price 7t. 6d. 

THE SYSTEM OF NAVAL TACTICS, 

Combining the established Theory with general Practice, and particu- 
larly with the present PRACriCE of the BRITISH NAVY. Illus- 
trated with upwards of one hundred COLOURED FIGURPLS, which 
exhibit, in a plain and familiar manner, the station and movetncnls of 
each ship, as well as those of the squadrons and divisions, in every evolu- 
tion. Octavo^ in boards, price 7f . (kU 
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ATREATISE ON NAVAL ARCHITECTURE AND PRACTICAll* 

SEAMANSHIP. 

By W. Hutchinson. Quarto, half-bound, price lis. 

PRINCIPLES OF UNEAR PERSPECTIVE, 

Particularly adapted to Shipping ; containing Rules to draw correctly 
the Form of Ships in every possible Position. Illustrated with Plates. 
By A. CoBiN. The fourth edition, much improved. Octavo, sewed, 3<. 

STEEL'S IMPROVED TABLES 



1 



Of the DIMENSIONS of the most approved Ship of each Class in Si 
the BRITISH NAVY ; with EXACT DIMENSIONS of her Masts, 
Yards, principal Rigging and Blocks, Guns, Gun^Carriages, Anchors, \ 
and Cables, according to the last Establishment. On a large broadside 
of two sheets super -royal. A new edition, corrected to the present time, 
■with great improvements, 65. on a broadside, or 61. 6d. folded up for the 
pocket. 

THE 

READY CALCULATOR; 

BEING, A 

COMPLETE POCKET ASSISTANTy 

TO ALL WHO ARE CONCERNED IN THE FREIGHT OF GOODS, AND THE 
ADMEASUREMENT OF TIMBER; 

Containing l^bles for ascertaining the solid Contents of Casks, Pack- 
ages, and Timbers ; by which the Necessity of laborious Calculation is 
completely obviated ; and the cubic Contents exhibited at one View. 
By J. GooDFELLow, Teacher of the Mathematics. Price 6s. half bound. 



THE 

IMPROVED PRACTICAL NAVIGATOR, 

A COMPLETE 

EPITOME OF NAVIGATION; 

Comprehending clearer Instructions for the Acquirement of the Lunar 
Observations, and the easier departments of Navigation, than are con- 
tained in any Treatise heretofore published ; also, accurate and extensive 
Tables of Logarithms, Sines, and Tangents, the Sun*s Declination, &c. 
Originally written by N. Bowditch, Fellow of the American Academy 
of Arts and Sciences. Revised, Re-calculated, and partly Re-written. 
By Thomas Kirbt, Teacher of the Mathematics and Nautical Astrono- 
my. Price 10s. bound. 
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